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ABSTRACT
The purpose of this study was to explore the impact participating in a mindfulness-based
intervention would have on various markers of well-being, including self-compassion, long-term
self-regulation, and involuntary stress response for urban adolescents. This study evaluated how
the individual factors of gender, grade level, and baseline extraversion/surgency are associated
with the effect of the intervention on well-being outcomes. Participants in the final analytic
sample included 1,809 students in ninth (316), eleventh (1258), and twelfth (235) grade from two
public high schools in Philadelphia, Pennsylvania. The intervention was delivered by instructors
trained in the Inner Strength Teen Program and classes took place once a week for 12 weeks and
were approximately 50 minutes in length. Adolescents completed self-report measures tapping
the markers of well-being at pre- and posttest. Data was analyzed using a series of repeatedmeasures and mixed-model ANCOVAS to investigate the effectiveness of the intervention on
promoting well-being as well as the changes in those variables that are associated with gender,
developmental timing, and extraversion/surgency. Results indicated that participation in the
Inner Strength Teen Program may promote self-compassion, reduce rumination, and increase
involuntary action. Significant changes were not found in physiological arousal, emotional
arousal, intrusive thoughts, or long-term self-regulation. Adolescent females experienced greater
increases in their self-compassion in comparison to adolescent males. Ninth grade students
experienced greater increases in their self-regulation and greater reductions in their emotional
arousal, involuntary action, and total involuntary engagement scores in comparison to eleventh
and twelfth grade students. The high-intensity pleasure facet of extraversion/surgency was found
to be significantly associated with changes in self-compassion and marginally associated with
changes in long-term self-regulation. No other significant gender or grade level differences were

found. These findings highlight how individual factors may play a role in mindfulness-based
school intervention outcomes.
Key words: Adolescence, mindfulness, self-compassion, self-regulation, stress, gender,
developmental timing, temperament
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CHAPTER I. INTRODUCTION
Adolescence is the critical developmental stage between childhood and adulthood that is
marked with numerous biological, psychological, behavioral, and social changes (Byrne et al.,
2007; Eiland & Romeo, 2013; Steinberg & Morris, 2001). Often referred to as a time of “storm
and stress,” the adolescent period begins at the onset of puberty, which typically happens around
age 12, and ends at the age of 18 when legal independence in most western cultures is achieved
(Jaworska & MacQueen, 2015; Lee et al., 2018). Successive research, however, has suggested
that adolescence extends beyond 18 and lasts until the age of 25 (Jaworska & MacQueen, 2015;
Smetana et al., 2006). Advances in research on cognitive brain development have shown that the
prefrontal cortex (PFC), the brain’s “master integrative hub” (Siegel, 2015, p. 100) that is
responsible for decision making, emotional regulation, planning, and carrying out goal-oriented
behaviors, experiences significant changes during adolescence (e.g. synaptic pruning) and is not
considered mature until the late adolescent/emerging adulthood period (Juraska & Willing, 2016;
Paus, 2010; Sakurai & Gamo, 2018; Somerville et al., 2010; Stuss, 1992). Nonetheless,
adolescents endure numerous stressors in their daily lives, and while many can navigate this
period with few mishaps, others are susceptible to experiencing an array of internalizing and
externalizing behavioral disorders including depression, anxiety, conduct disorder, and substance
abuse (Anyan & Hjemdal, 2016; Costello et al., 2011; McLaughlin & Hatzenbuehler, 2009;
Romeo, 2017).
Adolescents from urban, economically disadvantaged neighborhoods have a greater
chance of experiencing the aforementioned issues. In addition to the “normal” stress that
encompasses adolescence, these youth have an increased vulnerability to witnessing acts of
violence, experiencing abuse, and living in a home with unstable source(s) of income and
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ongoing family conflict among other chronic and/or traumatic stressors (Grant et al., 2006;
Reynolds et al., 2001; Snedker & Herting, 2016). For these adolescents, the combined weight of
these various forms of stress can significantly impede their academic success, negatively affect
their cognitive and emotional self-regulatory abilities, and lead to chronic health issues later in
life (Bluth et al., 2016a; Byrne et al., 2007, Dupere et al., 2010; Grant et al., 2006, Mendelson et
al., 2010). Please note that while historically, adolescents from disadvantaged neighborhoods
would be labeled as “at-risk” in research (Swadener, 1995), this writer is choosing to forgo using
the term to describe the adolescents themselves. Instead, the term “at-risk”, will be used to
describe the environment in which the adolescents live – putting the onus on the situation rather
than categorizing adolescents for something which they have no control over (Moore, 2006;
Toldson, 2019). For the purposes of the present study, the socioeconomic status of the
adolescents as provided from the district website of the participating schools was used as a
marker of risk. Further information on this is provided in the Methods section.
Given the importance of the adolescent period on the trajectory of one’s adult life, and its
broader societal impact, there is a great need for interventions that can help mitigate the negative
effects of stress and promote psychological well-being. A growing body of research has
identified school-based mindfulness interventions as a promising strategy for ameliorating the
impact of stress, increasing resiliency and regulatory abilities, and improving self-awareness
among adolescents (Bluth & Blanton, 2014; Broderick & Jennings, 2012; Felver et al., 2018;
Mendelson et al., 2010; Schussler et al., 2021; Semple, Droutman, & Reid, 2017; Zenner et al.,
2014). Mindfulness, which is defined as “moment-to-moment, non-judgmental awareness,
cultivated by paying attention in a specific way, that is, in the present moment, and as nonreactively, as non-judgmentally, and as openheartedly as possible” (Kabat-Zinn, 2015, p. 1481),
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has been found to increase an adolescent’s ability to respond to stress and stress-inducing
situations in a healthier way (Mendelson et al., 2010). School-based mindfulness interventions
often include an assortment of breathing exercises, guided meditations, and physical movement
(e.g. yoga) that together become a vital source of coping skills that adolescents can use when
they feel themselves becoming dysregulated or even in a preventative manner to stave off
dysregulation (Bluth et al., 2016a; Roeser & Pinela, 2014). Adolescents in adverse situations
who have participated in school-based mindfulness programming have reportedly experienced
reductions in their perceived stress, symptoms of depression, risky behavior choices and
improvements in their intrapersonal and interpersonal skills in comparison to their peers in
control groups (Bluth et al., 2016b; Edwards et al., 2014; Rawlett & Scrandis, 2015; Wisner &
Starzec, 2016). As extant research demonstrates benefits for these adolescents who engage in
mindfulness-based programming, one goal of this study is to evaluate a culturally competent
school-based program specifically developed for urban adolescents and identify potential
mechanisms through which mindfulness supports healthy development.
One promising mechanism through which mindfulness-based practices positively impacts
adolescent well-being during times of high stress is self-compassion (Bluth & Blanton, 2014;
Bluth et al., 2016c; Edwards et al., 2014; Marsh et al.,2018). Cited as being both complementary
to and enhanced by mindfulness (Bluth et al., 2016a, Bluth & Blanton, 2014), self-compassion
may have the capacity to buffer adolescents from enduring negative psychological outcomes that
are tied to potentially detrimental life experiences like abuse and other forms of victimization
(Marsh et al., 2018). Given that such life experiences can be the norm for adolescents in highrisk environments, it is safe to suggest that improving self-compassion among this population
could lead to improved psychological well-being. In fact, studies have found that those with
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increased levels of self-compassion exhibit reduced symptoms of anxiety and depression, and
experience decreases in perceived stress as well as increases in life satisfaction (Bergen-Cico &
Cheon, 2014; Bluth & Blanton, 2015; Muris, 2016).
There are several conceptualizations or models of self-compassion in existence but this
study will be centered on Neff’s (2003b) definition which postulates that self-compassion has
three main components: “(a) self-kindness—extending kindness and understanding to oneself
rather than harsh judgment and self-criticism, (b) common humanity—seeing one’s experiences
as part of the larger human experience rather than seeing them as separating and isolating, and
(c) mindfulness—holding one’s painful thoughts and feelings in balanced awareness rather than
over-identifying with them” (Neff, 2003b, p.89). Expressly, being self-compassionate entails
exhibiting kindness and care to yourself in times of adversity and uncertainty, knowing that you
are not alone in your suffering as it is an unavoidable part of life for all, and having the ability to
maintain perspective and experience your feelings as they are in the moment. Studies that
specifically assess this construct within youth from high-risk environments engaged in schoolbased mindfulness programming are sparse. A recent meta-analysis found only a total of 19
studies that have explored self-compassion and some form of psychological distress with
adolescents at all (Marsh et al., 2018) and only a few of those had participants that were
classified as facing multiple risk factors. This study hopes to address this issue as it assesses the
self-compassion levels of these adolescents who are participating in a school-based mindfulness
program.
Self-regulation is a second mechanism that is influenced by mindfulness-based practices
(Galla, 2017; Kaunhoven & Dorjee, 2017; Oberle et al., 2012; Roeser & Pinela, 2014). A critical
skill, especially during adolescence, self-regulation refers to having “the ability to flexibly
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activate, monitor, inhibit, persevere and/or adapt one’s behavior, attention, emotions and
cognitive strategies in response to direction from internal cues, environmental stimuli and
feedback from others, in an attempt to attain personally-relevant goals” (Moilanen, 2007, p. 835).
Being able to self-regulate affords one the opportunity to exert control over their thoughts and
behaviors and respond appropriately in a variety of settings, which for adolescents could mean
the difference between attending class and completing an assignment or cutting class to hang out
with peers at a local park. It is also important to point out that there is an underlying temporal
context to self-regulation such that adolescents gain the ability to prepare for situations or events
that are occurring in the immediate future as well for events that are taking place later on in
comparison to their younger selves (Karoly, 1993; Moilanen, 2007).
The neurological systems that are tied to one’s ability to regulate partially stem from the
PFC, which as previously stated, is still undergoing changes during this developmental stage.
This would explain why adolescents with poor self-regulatory abilities are not always able to act
in an appropriate manner that would allow them to obtain their goals be they short or long-term.
The PFC is an integral component of the brain’s dorsal “top-down” system which is responsible
for regulating cognitive and attention control processes (Kaunhoven & Dorjee, 2017).
Maintaining a balance between the dorsal system and the ventral “bottom-up” system, which
regulates emotional reactivity, is essentially what leads to effective self-regulation (Kaunhoven
& Dorjee, 2017). Self-regulation as assessed by the Adolescent Self-Regulatory Inventory
(ASRI) focuses on both the short and long-term facets and a goal of this study is to evaluate the
effect of the school-based mindfulness program specifically on participant’s long-term selfregulation skills. As long-term regulation is associated with having the ability to put forth the
effort and discipline (e.g., impulse control, adaptability, etc.) to plan for and achieve goals that
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are more distally placed (Moilanen, 2007), displaying improvements in this area is a positive
outcome in and of itself. Thus, improving long-term self-regulatory skills has the potential to
reduce risk factors for the adolescents who face them, as having higher self-regulation skills is
associated with higher social competence, better academic performance, and fewer externalizing
problematic behaviors (Buckner et al., 2009).
A third mechanism through which mindfulness-based practices exerts influence is stress
tolerance. As mentioned above, there are numerous stressors and stress-inducing situations that
are experienced during the adolescent developmental period. This study will focus on the
multifaced construct of involuntary engagement in different stress responses specifically within
the peer context given the elevated importance of social relationships during adolescence. Peer
and friend relationships are very influential during this period as they can impact multiple areas
of one’s life. For instance, the quality of these relationships has been linked to self-regulation
with positive, high-quality relationships promoting an individual’s self-regulation skills and
those that are more deviant in nature lowering them (Farley & Kim-Spoon, 2014). Assessment of
stress in this context looks at how one reacts to s000tressful situations that directly involve a peer
or peers (Connor-Smith et al., 2000). The appraisal of this type of stress is contingent upon the
individual’s perception of the event(s). Given the importance of perception and appraisal in this
type of stress, Lazarus and Folkman’s (1984) transactional definition of stress will be the one
adhered to in this study: “Psychological stress involves a particular relationship between the
person and the environment that is appraised by the person as taxing or exceeding his or her
resources and endangering his or her well-being” (as cited in Grant et al., 2003, p. 448).
Relatedly, the term stressors as defined by Grant and colleagues in 2003, “environmental events
or chronic conditions that objectively threaten the physical and/or psychological health or well-
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being of individuals of a particular age in a particular society” (p. 449), will also be used in this
study. Thus, another goal of this study is to assess the effect of the school-based mindfulness
program on mitigating involuntary engagement in stress responses to peer-related stress. As
measured by the Involuntary Engagement Scale of the Responses to Stress Questionnaire (Peer
Stress Version) developed by Connor-Smith and colleagues (2000), the involuntary engagement
stress responses include rumination, intrusive thoughts, physiological arousal, emotional arousal,
and involuntary action. Each of these responses are subcomponents of the Involuntary
Engagement facet of the RSQ and a sum score of theses subcomponents, Total Involuntary
Engagement, is also calculated. Rumination is defined as the reflexive, repetitive fixation on past
events or current stressors perceived from a typically negative point of view (Lewis & Joorman,
2018). Physiological arousal explores more somatic reactions like having a racing heart or
feeling sweaty, while emotional arousal pertains to more emotional reactions (Connor-Smith et
al., 2000). Involuntary actions are automatic responses that are not under an individual’s
conscious control like saying or doing something that you do not mean to do (Connor-Smith et
al., 2000). Lastly, intrusive thoughts are unwanted pervasive thoughts, images, or impulses
(Kuhn et al., 2013).
Though previous studies have explored how age and gender impact the effectiveness of
mindfulness-based interventions, more research is needed to expound upon initial findings that
have indicated differences between genders and across age groups during adolescence (Bluth et
al., 2017a; Bluth et al., 2017b). Over the last six years, a minute set of studies specifically
looking at these differences in response to participation in school-based mindfulness
interventions has found that each gender experiences different benefits and that outcomes vary
between younger and older adolescents (Bluth & Blanton, 2015; Bluth et al., 2017; Carsley et al.,
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2018; Kang et al., 2018; McKeering & Hwang, 2019). There is also evidence to suggest that
there are inherent differences in dispositional mindfulness, that is trait-like or naturally occurring
mindfulness, across adolescence which has encouraged researchers to take a developmental
perspective when exploring this construct (Galla et al., 2020; Warren et al., 2020). These
differences may very well influence the efficacy of programming among younger and older
adolescents. Having a clearer understanding of how interventions work across age groups and
genders will allow developers to tailor their programming to potentially provide a more
impactful experience for participants (Gardner et al., 2010; Feagans Gould et al., 2012; Hinshaw,
2002; Kraemer et al., 2002). At the very least, developers will increase their understanding of
what does not work. That said, another goal of this study is to further elucidate intervention
effects across developmental timing and gender.
As can be deduced from above, previous studies involving school-based mindfulness
programs have explored several variables as potential moderators of intervention effects
including age, gender, grade, acculturation status and baseline psychological symptoms (e.g.,
depression, anxiety, etc.) (Feagans Gould et al., 2012; Fung et al., 2019; Van der Gucht et al.,
2017). To this writer’s knowledge, however, no studies have considered how one’s temperament
during adolescence may influence the impact school-based mindfulness programs may have on
the designated outcome measures, which for this study are self-compassion, long-term selfregulation, and involuntary responses to stress. Temperament is defined as “constitutionally
based individual differences in reactivity and self-regulation, in the domains of affect, activity,
and attention” (Rothbart & Bates, 2006, p. 100) where constitutional refers to the “relatively
enduring biological makeup of the individual, influenced over time by heredity, maturation, and
experience” (Rothbart, 1986, p. 356). Thus, temperament refers to the moderately stable way in
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which one reacts to changes in the environment and regulates their actions and behaviors that are
influenced by their genetic make-up. Additionally, temperament is considered the basis of or
precursor to one’s personality development (Rothbart, 2007). In relation to the above definition
of temperament, there are four underpinning general constructs: negative affect, effortful control,
extraversion/surgency, and orienting sensitivity (Derryberry & Rothbart, 1988; Evans &
Rothbart, 2007; Rothbart, 2011; Rothbart et al., 2000). This study will explore the
extraversion/surgency construct of temperament, which includes sociability, high-intensity
pleasure, and positive affect. To note, surgency and extraversion are closely related terms
reflecting an individual’s propensity to have a positive disposition and be energetically engaged
with the world around them (Holmboe, 2016; Speed et al., 2015); surgency is the term typically
used when describing temperament in childhood/adolescence and extraversion is used when
describing personality in adulthood (Rothbart, 2011). The extraversion/surgency construct is
particularly interesting as it is related to a higher instance of externalizing behavioral problems
such as acting out and fewer internalizing behavioral problems like low self-esteem, sadness, and
fear (Rothbart, 2007). In terms of its connection to stress, temperament characteristics may
increase one’s susceptibility to the impact of stressors or stress-inducing situations (Laceulle et
al., 2015a; Laceulle et al., 2015b).
During the adolescent developmental period, temperament, and extraversion specifically,
have been found to be both stable and susceptible to change and are predicated on genetic (i.e.,
biological) and environmental factors (Allen et al., 2021; Ganiban et al., 2008). Moreover,
extraversion tends to decrease during adolescence after increasing during early childhood before
finally stabilizing somewhat in adulthood (Allen et al., 2021). Relatedly, key factors that
influence the manifestation of temperament during adolescence are puberty and demands
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associated with different psychosocial contexts (Henderson & Wachs, 2007; Lehikoinen et al.,
2019). The juxtaposition of increases in sensation seeking behaviors and reward sensitivity
(Duckworth & Steinberg, 2015) with decreases in extraversion/surgency during the adolescent
timeframe (Allen et al., 2021) raises a question around what ultimately influences how behaviors
tied to one’s level of extraversion/surgency are expressed. This is particularly interesting given
the belief that surgency typically involves some level of impulsivity and has been found to be
associated with activity in the areas of the brain that are tied to the processing of emotions and
rewards (Holmboe, 2016). For the purpose of this study, extraversion/surgency will only be
measured at one-time point (pre-test) because of its use as a moderating factor.
In sum, this present study explores the connection between participation in a schoolbased mindfulness program and its impact on self-compassion, self-regulation, and involuntary
responses to peer-related stress in a population of adolescents in at-risk situations, while also
investigating the potential moderating impact of gender, developmental timing, and
extraversion/surgency.
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CHAPTER II. LITERATURE REVIEW
The subsequent section will review the literature relevant to the study. First, studies
pertaining to mindfulness and adolescent mindfulness-based programming will be reviewed.
Followed by an overview of self-compassion, its subdimensions, and its relevance to adolescent
development. An appraisal of self-regulation, stress, and stress-related responses/coping will
then be provided. This section will end with an exploration of temperament and its connection to
mindfulness.
Mindfulness
Mindfulness defined formally as an “awareness, cultivated by paying attention in a
sustained and particular way; on purpose, in the present moment, and non-judgmentally” (KabatZinn, 2012, p. 1), has been found to provide an array of benefits for adolescents who engage with
such practices. Empirical research supports mindfulness-based programming as a mechanism
that reduces emotional and behavioral regulatory issues and promotes resiliency, compassion,
and empathy (Broderick & Jennings, 2012; Burke, 2010; Felver et al., 2018; Mendelson et al.,
2010; Roeser & Pinela, 2014). Mindfulness-based programs are centered around a variety of
adjunctive exercises including mindful movement/yoga, meditation, and breathwork (Bluth et al.,
2016a; Burke, 2010; Roeser & Pinela, 2014). Participating in such programming is known to
enhance both intrapersonal skills like self-awareness and acceptance, and interpersonal skills like
patience, attentive listening, and having the ability to communicate effectively (Roeser & Pinela,
2014; Wisener & Starzec, 2016).
Over the last decade and a half, several national and international school-based
mindfulness programs have been developed and assessed by teachers, developmental
researchers, mental health providers and those with extensive interest and practice in yoga and
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mindfulness (Felver et al., 2016; Zenner et al., 2014; Zoogman et al., 2015; Waters et al., 2015).
These are secular programs with a focus on the science (i.e., act of breathing) and benefits (i.e.,
stress reduction) of mindfulness practice rather than on the religious [Buddhist] underpinnings
upon which traditional mindful practices are based (Jennings, 2016). This is important to
mention for two reasons: first, it is unconstitutional to deliver religious-based programming in
public schools, making it inappropriate to use artifacts or symbols like a Tibetan bowl or using
the Sanskrit names for yoga poses (Jennings, 2016). Secondly, to determine efficacy, outcomes
are evaluated using scientific, measurable means so the programs themselves must be structured
in a fashion conducive for that to occur.
Adolescents from high-risk environments have an increased chance of experiencing a
plethora of stressors that may be mitigated by participating in a school-based mindfulness
program. Few researchers, however, have taken an interest in specifically exploring mindfulness
programming with this population; thus, the available evidence remains a small fraction of this
sector. One of the first studies that assessed the efficacy of school-based mindfulness
intervention for adolescents in adverse situations was conducted by Edwards and colleagues
(2014). Specifically, they were interested in the impact of an 8-session group on different aspects
of well-being, including perceived stress, self-compassion, depression, anxiety, hostility, and
overall level of mindfulness. Students ranged in age from 12 and 17 (60% female) and were all
participants of an after-school program for students who attended schools with issues related to
retention and poverty (Edwards et al., 2014). Led by mental health professionals, 20 Latinoidentifying students participated in an 8-week Mindfulness-Based Stress Reduction for Teens
(MBSR-T) program. This program included meditative and yogic practices in school, with
encouragement to practice at home, and had sessions like “Foundations of Mindfulness” and

13
“Coping Strategies, Letting Go, and Forgiveness” (Edwards et al., 2014). Having collected data
at 3 time points, pre-pretest, pretest, and posttest, in this quasi-experimental study, analyses
indicated a lack of significant differences between pretests suggesting that those well-being
indicators remained stable (Edwards et al., 2014). Significant differences were, however, found
between the pretest and posttest period showing increases in mindfulness and self-compassion
and decreases in perceived stress and depression. These results were a promising indicator of the
effectiveness of mindfulness-based stress reduction provided in a school setting.
Concurrently, Frank, Bose, and Schrobenhauser-Clonan (2014) assessed the effectiveness
of Transformative Life Skills (TLS), a yoga-based social-emotional program, with forty-nine 9th12th grade urban students (54.4% female) who attended an alternative high school. With higher
instances of chronic stress, these students had faced issues with poor academic performance,
absenteeism, and disruptive behaviors (Frank et al., 2014). The students engaged in 48 lessons
around four core areas: stress management, body and emotional awareness, self-regulation, and
building health relationships (Frank et al., 2014). This quasi-experimental study utilized outcome
measures that focused on general affect, somatic, depressive, and anxious symptoms, global
psychological distress, involuntary stress responses, and attitudes towards violence and
vengeance. Results indicated that students experienced significant decreases in their symptoms
of anxiety, depression, and global distress (Frank et al., 2014). Significant changes were also
found in involuntary stress response, such that students experienced improvements across each
subscale (Frank et al., 2014). These students also significantly reduced their desire to enact
revenge and reported hostility. Though this sample does not exactly mirror the sample of the
present study, it does provide substantial evidence regarding the transformative power of mindful
intervention.
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Perhaps one of the most prominent mindfulness-based interventions for youth, the
Learning to Breathe (L2B) curriculum was at the center of three different studies between 2016
and 2019 that investigated the impact of school-based mindfulness programming for adolescents
from adverse environments. Based off the MBSR program, this curriculum is centered around
six themes: Body, Reflections, Emotions, Attention, Tenderness, and Healthy Habits (Bluth et
al., 2016b; Eva & Thayer, 2017; Fung et al., 2019). In the first study, Bluth and colleagues
(2016b) assessed participation’s influence on six areas of well-being – mindfulness, selfcompassion, social connectedness, anxiety, depression, and perceived stress. Twenty-seven
students (39% female, Mage = 17) attended an alternative high school for students who could not
thrive in a traditional setting (Bluth et al., 2016b). Unlike the previously reviewed studies, this
one included a control group where the students who were not randomly assigned to participate
in L2B were set up to take a substance abuse control class for the duration of the semester. Study
results indicated improvements in depression and anxiety for the students in the L2B program in
comparison to the control group (Bluth et al., 2016b). This study also evaluated how receptive
the students were to engage in either intervention or control group class. At first students were
not accepting of the L2B program but that changed by the final assessment (Bluth et al., 2016b).
The latter finding is not surprising as willingness to engage in an intervention program can
fluctuate with a propensity towards resistance ever present (Felver et al., 2013).
In the second study using the L2B curriculum, Eva and Thayer (2017) evaluated its
efficacy with twenty-three high school juniors and seniors (65% male, Mage = 18.87) from an
alternative high school for beleaguered, underperforming students. The outcome variables
included perceived stress, self-esteem, and mindfulness (Eva & Thayer, 2017). After
participating the 6-week group, students experienced reductions in stress and increases in self-
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esteem. A unique component of this study was its use of a focus group for participants after the
program ended. This component of the study led researchers to discover three main themes on
what participants would take away from their experience which were self-regulation, attentional
awareness, and positive thinking (Eva & Thayer, 2017). Lastly, Fung and colleagues (2019)
explored the efficacy of the L2B curriculum on several mental health outcomes including
internalizing and externalizing behavior problems, perceived stress, rumination, psychological
inflexibility, and emotional regulation and approach coping. With one of the larger sample sizes
seen thus far, this wait-list control designed study had two cohorts (2013-2014, 2014-2015) of
ethnic minority students who ranged in age from 13 to 15 (N = 145, 32.4% male, Mage = 13.99)
(Fung et al., 2019). These students attended high schools in an urban public-school district where
70 to 80 percent of the students across schools were eligible for free or reduced lunch (Fung et
al., 2019). Students were able to participate in this program thanks in part to a partnership
between the school district, local universities, and health centers to ensure that all students had
access to mental health care regardless of their ability to pay for services (Fung et al., 2019). By
participating in this program, students experienced significant reductions in their internalizing
behavioral issues and perceived stress. They also experienced significant improvements in their
ability to regulate their emotions (Fung et al., 2019). Moderation analysis also indicated that
students who had a greater severity in their internalizing and externalizing behavior problems
and perceived stress at baseline had higher treatment effects (Fung et al., 2019).
The program being evaluated in this present study, the Inner Strength Teen Program, was
found to be effective in promoting self-compassion and maintaining the long-term selfregulatory skills of eleventh and twelfth grade students in a multi-year study (Razza et al., 2021).
Though the initial sample included two-hundred and thirty-six students (60.6% female), the final
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analytic sample consisted of two-hundred and seventeen students who participated in this study
with one-hundred and thirty-three students participating in one round of the twelve-week
program, thirty-nine students participating in two rounds, and forty-five students in the control
group (Razza et al., 2021). Similar to the present study, self-compassion was measured using the
Self Compassion Scale – Short Form (SCS-SF) and long-term self-regulation was measured using
the Adolescent Self-Regulatory Inventory (ASRI). In addition to those constructs, short-term
self-regulation was also assessed using the ASRI in the study. Results indicated that students in
both intervention groups experienced significant gains in self-compassion, with the program
having a larger impact for first-round participants in comparison to those who had two rounds
(Razza et al., 2021). Students in both intervention groups also maintained their level of long-term
self-regulatory skills in comparison to those in the control group who decreased over time (Razza
et al., 2021). The Inner Strength Teen Program did not significantly impact the students’ shortterm self-regulatory skills.
Self-Compassion
In conjunction with the various stressors of adolescence, the changes to cognitive
functioning that typically occur during this developmental period often lead to increased
instances of introspection, egoism, feelings of isolation and self-consciousness (Bluth & Blanton,
2015; Neff, 2003a; Neff, 2009). The ensuing self-reflection that transpires tends to lean more
towards self-judgment, self-criticism, and negative self-evaluation (Bengtsson et al., 2016; Neff
& McGehee, 2010). Consequently, self-compassion tends to be at its lowest during adolescence
especially for those that are reared in environments that can be classified as “insecure, stressful
or threatening” (Neff & McGhee, 2010, p.227). Given that identity development, including selfexploration and the formulation of one’s self-concept, is a major task of adolescence (Bogaerts et
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al., 2018; Erikson, 1968; Steinberg & Morris, 2001), it would be prudent to identify a process or
mechanism that can shift one’s negative self-perception towards one that is more favorable,
balanced, and understanding. This would be especially advantageous during times of duress.
Such a shift would be particularly beneficial during adolescence as having an overly critical selfperception can trigger symptoms of psychopathology (Creswell & Lindsay, 2014; Kingle & Van
Vliet, 2017; Neff & McGehee, 2010).
Self-compassion has been identified as a construct that can assist with this process due to
its association with emotional well-being and plausible protective factors against negative selfevaluation and stress (Bluth et al, 2016a; Bluth et al., 2016b; Neff & McGehee, 2010). The
construct of self-compassion has been purported to shield adolescents and young adults from a
variety of adverse psychological experiences (Bluth et al., 2016a; Bluth et al., 2016b; Bluth et
al., 2017a; Neff & McGehee, 2010). Having compassion for oneself has also been found to
increase life-satisfaction and bolster resiliency, curiosity/exploration, self-acceptance, and selfimprovement (Bluth & Eisenlohr-Moul, 2017; Bluth et al., 2018; Breines & Chen, 2012; Neff,
2011).
In one of the first studies on self-compassion during this developmental period, Neff &
McGehee (2010) explored the relationship between self-compassion and well-being among 235
adolescents (52% female, Mage =15.2yrs). In addition to the Self-Compassion Scale, participants
also completed measures on depression, anxiety, social connectedness, maternal support, family
functioning, attachment style, and personal fable. Neff & McGehee (2010) found selfcompassion to be negatively associated with depression and anxiety and positively associated
with social connectedness. Maternal support, family functioning, and all but one attachment style
(i.e. dismissive) significantly predicted self-compassion. Of particular importance for
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adolescence, personal fable significantly predicted self-compassion such that those that were
higher in egocentrism had less compassion for themselves (Neff & McGehee, 2010). It is
important to note that one of the overarching goals of this study was to determine if the
relationships among self-compassion and different facets of well-being typically found in
adulthood would also be present in adolescence. Thus, data on 287 young adults (57% female,
Mage =21.1yrs) was also collected with results indicating a lack of significant differences in
strength of correlations between the two age groups (Neff & McGehee, 2010). These findings
suggest that adolescents may experience the same positive effects on their emotional well-being
by increasing their self-compassion.
Since the above mentioned 2010 study, empirical research on the relationship between
self-compassion and well-being in adolescence has slowly begun to blossom. Where empirical
research is still lacking, however, is in regard to the impact self-compassion may have on
adolescents from adverse environments. Recognizing this need, a few researchers have seized the
opportunity to examine the links over the years. In 2011, Tanaka, Wekerle, Schmuck, PagliaBoak and their colleagues on the Maltreatment and Adolescent Pathways (MAP) Research Team
investigated the connection between self-compassion and Child Protective Services (CPS)
involved adolescents who experienced one or more forms of childhood maltreatment (i.e.
physical, sexual, and emotional abuse and emotional and physical neglect) growing up. The 117
participants (45.3% male, Mage =18.1yrs) in this study were a subsample of the original MAP
longitudinal study that included 561 adolescents (47.1% male, Mage =15.8yrs) (Tanaka et al.,
2011). The subsample participants completed measures on self-compassion (SCS), mental health
symptoms including depression, anxiety, suicide attempts, changes in social functioning and
substance use at their two-year follow-up (Tanaka et al., 2011). Findings indicated that
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participants who had high levels of physical and emotional abuse and emotional neglect had
significantly lower levels of self-compassion. As a result of having low self-compassion, these
adolescents were at greater risk for experiencing symptoms of anxiety, having issues with
alcohol use, and having had a suicide attempt in comparison to those with greater selfcompassion (Tanaka et al., 2011).
In a similar study, Jativa and Cerezo (2014), investigated self-compassion as a potential,
protective mediating factor between victimization and psychological maladjustment. Participants
were 109 adolescents (71.6% male, Mage =16.74yrs) from communities immersed in social issues
who attended a program for students in jeopardy of not completing high school in Spain.
Participants completed the Victimization Questionnaire and a modified version of the Youth
Self-Report to assess experiences of different types of victimizations and problem behaviors.
Neff’s (2003b) Self-Compassion Scale was used to assess self-compassion. Using multiple
regression analyses, Jativa and Cerezo (2014) found victimization to be positively associated
with psychological maladjustment. Results also indicated that those who experienced several
types of victimization had lower levels of self-compassion. Participants reported conventional
offenses (72.5%), which include robbery, threats, kidnapping and assault-with or without a
weapon, as one of the types of victimizations that occurred the most; this type was also the one
most associated with psychological maladjustment (Jativa & Cerezo, 2014). Self-compassion
was negatively associated with psychological maladjustment and participants who experienced
fewer types of victimization had higher levels of self-compassion (Jativa & Cerezo, 2014).
Zeller, Yuval, Nitzan-Assayag, and Bernstein (2015) also explored the role selfcompassion may play in dampening the impact of exposure to a potentially traumatizing
experience. The 64 adolescents (26.6% female, Mage = 17.5) in this study attended a residential
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school for youth with previous exposure to chronic stress and trauma witnessed a fire in their
school’s community. Given their history, these students were already at risk for experiencing a
traumatic event even before the fire occurred. Participants completed a questionnaire that
included the Self-Compassion Scale and other measures of mental health at three different
timepoints – 30 days, 3 months, and 6 months after the event (Zeller et al., 2015). One of the
main aims of this study was to assess the ability for self-compassion to mediate the impact of
time on various psychological symptoms and resilience after a traumatic event using multi-level
modeling. the results of this study indicated that having higher levels of self-compassion at times
one and two predicted lower levels of depressive symptoms at times two and three (Zeller et al.,
2015). Similar results were found for panic symptoms, posttraumatic stress symptoms, and
symptoms of suicidality. Zeller and colleagues (2015) also discussed the plausibility of
preventative and early intervention programs based on self-compassion. A clear link between
self-compassion and various markers of psychological distress and well-being exists across all of
these studies. This present study hopes to further strengthen the argument of self-compassion
being a useful tool for adolescents to learn during this critical developmental stage – particularly
those that face chronic stress.
As previously stated, self-compassion has three main dimensions – self-kindness,
common humanity, and mindfulness (Neff, 2003a; Neff, 2003b). These distinct yet interrelated
dimensions involve being kind and compassionate towards oneself in times of adversity and
uncertainty while maintaining perspective and understanding that suffering is a common human
experience (Neff, 2003a; Neff, 2003b). Each of the above dimensions has an opposing construct
– self-judgment, isolation, and overidentification or avoidance, respectively (Barnard & Curry,
2011; Neff, 2003a; Neff, 2003b). Self-judgment involves being harshly self-critical and belittling
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towards oneself or parts of one’s self (Neff, 2003a). Often times, being self-judgmental can lead
to one experiencing pain equal to or greater than the discomfort caused by the anteceding event,
thought, or emotion (Barnard & Curry, 2011). Being kind to one’s self will ultimately negate the
impact of self-judgment. Isolation refers to one’s inability to see that all beings are flawed and
encounter failures and hardship to varying degrees at one time or another (Neff, 2003a). When
feeling discouraged, confused, or frustrated following a negative event, thought or emotion,
individuals oftentimes withdraw or isolate themselves from others under the guise that their
shame warrants it (Barnard & Curry, 2011). Lastly, during times of distress, individuals typically
respond in one of two ways – either by overidentifying with their painful thoughts, feelings, or
experiences or by avoiding them all together (Barnard & Curry, 2011; Kabat-Zinn, 2015; Neff,
2003a). Either response hinders their ability to be in the present moment.
Long-Term Self-Regulation
Steinberg (2014) states that “the capacity for self-regulation is probably the single most
important contributor to achievement, mental health, and social success” (p.16). Having
autonomy over how we feel, what we think, and how we act, is a vital component to leading
rewarding and enjoyable lives. Thus, cultivating and strengthening self-regulatory abilities is a
key task of adolescence as it is self-regulation that governs our ability to modulate our emotions,
attention, and behavior – at home, in the classroom and eventually in the workplace (Posner &
Rothbart, 2000; Steinberg, 2014). Furthermore, self-regulation has been identified as a potential
protective factor that inhibits adolescents from engaging in or avoiding consequences from
perilous conduct (Farley & Kim-Spoon, 2014; Moilanen, 2007). Having high levels of selfregulation also seems to be correlated with increased academic success, higher popularity with
peers, as well as reduced risk for emotional or behavioral disturbances (Buckner et al., 2009;
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Farley & Kim-Spoon, 2014; Steinberg, 2014). Promoting self-regulation, then, especially for
adolescents from adverse environments, who are already at a greater propensity for regulatory
deficits, is a viable and critical venture (Buckner et al., 2009; Haft & Hoeft, 2017).
Though a comprehensive definition of self-regulation was provided in the introduction, it
is prudent to state that the type of self-regulatory behaviors being referred to in this study are
those that are intentional in nature. Unlike processes of organismic regulation, which are more
biologically based and generally outside of one’s conscious control, intentional behaviors refer to
the choices that are made in relation to goal attainment, decision-making, and similar actions
(e.g., planning, strategizing) (Gestsdottir & Lerner, 2008; Lerner et al., 2011; Napolitano et al.,
2011). As such, intentional regulation skills are essential to positive development and overall
well-being (Gestsdottir & Lerner, 2008). When an adolescent recognizes that they are both able
to set goals and have the internal and external resources to achieve them, it can propel them to
continue to make adaptive, constructive choices. Intentional self-regulatory skills are also useful
to help adolescents appropriately respond to delays in goal attainment (Bowers et al., 2015).
In addition to self-regulation’s focus on the ability to engage in goal-oriented behavior,
there is an equally important focus on the environment in which the adolescent makes these
choices. Gestsdottir and Lerner (2008) postulate that there is a “individual ↔ context”
relationship to self-regulation that stipulates that an adolescent regulates his or herself in relation
to the people and institutions that are a part of their life. It is this bidirectional relationship that
serves as a springboard for identity formation during adolescence as they play an increasingly
active role in their own regulatory development (Bowers et al., 2015; Gestsdottir & Lerner,
2008). The increased capacity to carry-out goal-oriented behaviors and take ownership of one’s
choices in relation to others, develops during adolescence due to the rapid changes characteristic
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of this period that are simultaneously occurring (Gestsdottir & Lerner, 2008; Napolitano et al.,
2011; Steinberg, 2014). Chiefly, it is the neurodevelopmental vicissitudes that play a prominent
role in the refinement of self-regulatory skills (Gestsdottir & Lerner, 2008; Kaunhoven &
Dorjee, 2017; Posner & Rothbart, 2000; Steinberg, 2014). These changes speak to the plasticity
of the brain, which in turn suggests that self-regulation can be manipulated through the use of
interventions (Greenberg, 2006). School-based mindfulness programs are a particular set of
interventions that specifically target self-directed behaviors that require volitional focus on areas
such as the breath while simultaneously increasing awareness of and empathy for others, making
them appropriate for expanding self-regulatory skills (MERN, 2012).
Stress and Stress-related Responses
A marker of healthy development in adolescence is having the ability to adapt to stress
and stress-inducing situations (Compas, 1987; Compas et al., 2001; Tandon et al., 2013). For
urban youth, however, developing healthy ways to deal with routine or acute stressors is not easy
as they generally have to navigate an often-tumultuous environment (Coyle & Vera, 2013;
Landis et al., 2007; Tandon et al., 2013; Wadsworth & Berger, 2006). Within this type of
atmosphere, youth are typically subjected to chronic, uncontrollable stress – abuse
(predominantly physical), community violence, economic instability, food and housing
insecurity, parental divorce/separation, underfunded and ineffective schools, and insufficient
healthcare systems (Coyle & Vera, 2013; Landis et al., 2007; Miller & Bennett, 2016; Tandon et
al., 2013). Continuous exposure to this type of stress overwhelms the body’s natural stressresponse system – the hypothalamic-pituitary-adrenal (HPA) axis and what is colloquially
known as the fight-flight-freeze system (FFFS) which is controlled by the autonomic nervous
system (Cook et al., 2012; McEwen, 2007; Romeo, 2010; Thompson et al., 2014). The HPA is
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responsible for the release of stress hormones, chiefly cortisol and adrenaline, and when faced
with chronic stressors the fight-flight-freeze system remains “on” – allowing for an incessant
flow of these hormones as the body perceives itself to be under constant threat (McEwen, 2007;
Romeo, 2010; Thompson et al., 2014). Designed to primarily be useful in the short-term, the
continuous activation of the HPA may contribute to the development of a range of physical and
mental health issues (Cook et al., 2012; Creswell & Lindsay, 2014; McEwen, 2007; Romeo,
2010).
Extant research has identified a connection between stressors and the manifestation of
internalizing and externalizing psychological disorders in adolescence and beyond (Grant et al.,
2004; Grant et al., 2006; Miller & Bennett, 2016; Tandon et al., 2013; Wadsworth & Berger,
2006). One of the theories that may support this connection and be applicable to urban youth, is
the reciprocal-stress model as it postulates that the occurrence of stressful life experiences both
precipitates and is precipitated by maladaptive behaviors and emotions (Coyle & Vera, 2013;
Kim et al., 2003). For instance, an adolescent who is stressed due to their family facing eviction
and without means to help may become depressed and due to their depression may develop a
sense of hopelessness (Landis et al., 2007). And in turn, due to that hopelessness they may find
themselves engaged in a dysfunctional behavior like substance use or avoiding their schoolwork
which leads to them being in danger of not passing their classes – ultimately adding to their
stress. Herein lies the vicious cycle that adolescents who face an array of uncontrollable and at
times controllable stressors may find themselves in. Further research is needed to explore the
complex relationship between uncontrollable stress and urban adolescent youth and more
specifically what helps them positively cope (Compas et al., 2001; Landis et al., 2007; Tandon et
al., 2013).
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Compas and colleagues (2001) define coping as “conscious volitional efforts to regulate
emotion, cognition, behavior, physiology, and the environment in response to stressful events or
circumstances” (p.89). Otherwise stated, voluntarily managing one’s emotions, regulating one’s
thoughts and behaviors, and making efforts to alter one’s environment, where plausible, are all
parts of the coping process (Compas, 1987; Compas et al., 2001). Coping abilities can be divided
into two categories – engagement and disengagement – where engagement coping involves
problem solving, utilizing social support, acceptance, and other active strategies to directly deal
with the stress while disengagement coping involves avoiding, denying, utilizing wishful
thinking, or minimizing the threat or stressful situation (Compas et al., 2001; Landis et al., 2007;
Miller & Bennett, 2016; Wadsworth et al., 2005). Relatedly, how one responds, or copes can
either exacerbate or mitigate the emotional and behavioral problems that arise from dealing with
chronic, uncontrollable stress (Wadsworth & Berger, 2006). In addition to volitional or voluntary
coping efforts, there are also involuntary or automatic reactions to stress that are tied to
individual differences in temperament and conditioned reactions (Connor-Smith et al., 2000;
Compas et al., 2001). Involuntary responses can also be broken down into either and engagement
or disengagement categories. Voluntary and involuntary responses to stress are both subjectively
and qualitatively different such that individuals can often differentiate between reactions that are
within their control and those that are not (Compas et al., 2001). Both types of responses to stress
develop independently of the other with involuntary stress responses emerging first (Compas et
al., 2001). It is also important to note that both types of stress responses may respond differently
to interventions; most interventions tend to teach coping skills that individuals can use to
voluntarily respond to stress while only indirectly impacting involuntary stress responses
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(Compas et al., 2001). One’s involuntary stress responses can also impact their ability to employ
or disengage their voluntary coping skills (Connor-Smith et al., 2000).
Involuntary engagement responses to stress, as ascribed in the Responses to Stress Model
(Connor-Smith et al., 2000), have been considered as somewhat of a proxy to physiological
stress reactivity (Wolff et al., 2009). This is important to highlight as there have been studies that
show how engaging in mindfulness and other contemplative practices can reduce stress response
activation (i.e. HPA activation) and help individuals recover from stress quicker (Daubenmier et
al., 2014; Fogarty et al., 2015; Gamaiunova et al., 2019; Kadziolka et al., 2016). The present
study intends to identify if participating in a mindfulness-based program could provide some
relief for involuntary engagement stress responses for adolescents.
Gender
Notable differences exist in the times and rates in which male and female adolescents
develop biologically, emotionally, and socially (Perry & Pauletti, 2011), and these differences
suggest that sensitivities to a mindfulness intervention may exist for both genders (Bluth et al.,
2017b; Carsley et al., 2018; Kang et al., 2018). In fact, researchers have found that adolescent
females have markedly lower levels of self-compassion in comparison to males as they often
deal with increased self-consciousness, have higher levels of interpersonal stress and are more
susceptible to experiencing internalizing behavior disorders (Bluth & Blanton, 2015; Bluth et al.,
2017b; Neff, 2003b). This in turn increases the likelihood that they will experience greater gains
from participating in mindfulness-based interventions (Carsley et al., 2018; Kang et al., 2018).
On the other hand, intervention study results indicate that males tend to experience increased
positive affect but overall show similar changes in well-being as adolescent males that do not
participate in mindfulness programming (Bluth et al., 2017b; Kang et al., 2018). A goal of this
study is to add to the growing body of literature on this issue.
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Developmental Timing
Broadly, research suggests that adolescents have benefited from engaging in
mindfulness-based interventions (Broderick & Jennings, 2012; Burke, 2010; Felver et al., 2018;
Mendelson et al., 2010). What is not well known however, is if adolescents garner more benefits
by participating in programing at one time point over another. For instance, adolescents who are
making the transition to the high school setting may respond more favorably to a mindfulness
intervention given the malleability of intentional self-regulation at that specific point in time
(Gestsdottir & Lerner, 2008). From changes in brain development to those within their
exosystem – including entering a new social setting and having more rigorous academic
expectations – younger adolescents may be at a more vulnerable state during this period
(Broderick & Jennings, 2012; Gestsdottir & Lerner, 2008; Weiss & Bearman, 2007). This is
particularly true for urban youth who need increased support (Benner & Graham, 2009); some of
which may be found in a school-based mindfulness program (McKeering & Hwang, 2019). At
the opposite spectrum, older adolescents have been found to experience the greatest benefits
from participating in mindfulness-based programming in comparison to younger adolescents and
children (Carsley et al., 2018). This is likely due to the fact that they have undergone
considerably more cognitive changes from the time that they first entered high school and have
amassed an increased ability to think critically (Carsley et al., 2018; Galla et al., 2020). This is
not to say that older adolescents, particularly those that are 17 and 18 years of age, do not
experience their own challenges as some may be transitioning to college or some other facet of
adulthood and struggle with their own types of stressful situations (Cleary et al., 2011). Thus,
another goal of this study is to investigate the differences in intervention outcomes between 9th
grade students and those in the 11th and 12th grades.
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Temperament
Often cited as the basis of personality, the construct of temperament refers to individual
differences in reactivity towards environmental stimuli and the process of modulating one’s
reactive tendencies which are present from infancy (Derryberry & Rothbart, 1988; Evans &
Rothbart, 2007; Rothbart, 2011; Rothbart & Bates, 2006). Temperament, then, can be considered
a significant factor during the adolescent developmental period as it is well established that this
time is fraught with abundant change (Steinberg & Morris, 2001). How adolescents respond to
the changes that occur within their environment, especially regarding social contexts (e.g., school
and at home), can alter the course of their development (Nigg, 2006; Rothbart, 2011;
Strickhouser & Sutin, 2019). It is important to note here that the environment an adolescent finds
themselves in, may in turn cause them to shift their temperamental style (e.g., adjust their
behavior) to meet the demands being placed on them from their environment (Berdan et al.,
2008; Ganiban et al., 2008; Rothbart & Bates, 2006; Strickhouser & Sutin, 2019; Windle &
Windle, 2006). However, given the relative stability of one’s temperament, any modifications
that do occur are subtle in nature as drastic changes are rare (Caspi et al., 2005; Smart & Sanson,
2005).
Rothbart’s theoretical approach to temperament compartmentalizes it into four
dimensions: Extraversion/Surgency, Effortful Control, Negative Affectivity, and Orienting
Sensitivity (Derryberry & Rothbart, 1988; Evans & Rothbart, 2007; Rothbart, 2011; Rothbart et
al., 2000). The present study will focus on the extraversion/surgency dimension which is
characterized by having a tendency towards seeking high-intensity (often novel) pleasurable
experiences, exhibiting a high activity level, and possessing a positive affect (Berdan et al., 2008;
Rothbart, 2011). This dimension is also related to one’s sociability, as well as with having low
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levels of shyness and fear (Berdan et al., 2008; Rothbart, 2011). Studies suggest that possessing
lower levels of extraversion/surgency is associated with internal behavior problems – like
anxiety – while having higher levels is associated with symptoms of externalizing behavior
problems like ADHD (Lehikoinen et al., 2019; Muris & Ollendick, 2005). Conversely,
individuals high in extraversion/surgency are more likely to be described as outgoing,
expressive, socially competent, and articulate; while those that are low in extraversion/surgency
tend to be withdrawn, passive, quiet, and rely on others to take the lead (Caspi et al., 2005;
Shriner et al., 2003). Much like with any construct, particularly those related to individual
differences, leaning more one way or the other on the spectrum of extraversion/surgency does
not automatically lead to a psychopathological issue (Berdan et al., 2008).
In exploring extraversion’s relationship to mindfulness, studies often look at this
dimension within the context of the “Big Five” personality traits or Five-Factor Model of
Personality (FFM) (Giluk, 2009; Hanley, 2016; Harnett et al, 2016; Latzman & Masuda, 2013).
Extraversion, according to the FFM is divided into six facets – warmth, assertiveness, activity,
gregariousness, excitement seeking, and positive emotions (McCrae & Costa, 1997). These
facets are indicative of the conceptual overlap between extraversion under the FFM umbrella and
the definition of extraversion according to Rothbart’s theory (Evans & Rothbart, 2007; Rothbart,
2007; Rothbart, 2011; Rothbart et al., 2000). Thus, it is possible to postulate that the connections
between extraversion under the five-factor model and mindfulness would similarly apply to
Rothbart’s dimension. Irrespective of the definition of extraversion, findings are rather
inconclusive regarding its relationship with mindfulness as previous research has found it to be
both positively and negatively related (Giluk, 2009). One potential explanation for that could be
that depending on the nature of the mindfulness-based activity, participating in such
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programming may be difficult for those high in extraversion as it could potentially be too slow
and repetitive to meet their need for excitement and stimulation (Giluk, 2009). In one of the few
studies exploring the moderating effect of personality on mindfulness-based training, De Vibe
and colleagues (2015) investigated the impact baseline extraversion had on intervention
outcomes, which in this case were mental distress, study stress and subjective well-being, for
medical and psychology students. Extraversion was not found to significantly moderate the
relationship. To that end, this study will examine the relationship between extraversion/surgency
and mindfulness-based programming with the adolescent population.
Theoretical Framework
The present study is grounded in the mindfulness stress-buffering model (Creswell &
Lindsay, 2014). An extension of the stress-buffering hypothesis, which emphasized the
“buffering” effects of social support on the impact of stress on physical and psychological health
(Cohen & Wills, 1985), this model suggests that mindfulness provides a buffer in how one
evaluates stress/stressful situations and has the power to diminish stress-reactivity, ultimately
changing health outcomes (Creswell & Lindsay, 2014). It also suggests that mindfulness has a
greater impact on the health of those that are under high amounts of stress (Creswell & Lindsay,
2014). Furthermore, this model posits that its effects are predicted in populations where stress
tends to induce or intensify behaviors associated with negative health outcomes (Creswell &
Lindsay, 2014). The stress-relief provided by mindfulness, then, can be thought of as the link
between mindfulness and psychological (and physical) well-being (Valikhani et al., 2020).
Increasing one’s level of mindfulness may in turn increase their capacity to cope with and
manage the stressors present in their life, mitigating the overall impact of stress on their health
(Bergin & Pakenham, 2016).
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Mindfulness-based practices including meditation and breathe-work operate by orienting
individuals to their internal landscape, helping them connect with their mind and body in the
present moment (Tang et al., 2012). This orientation to the mind-body connection is what helps
to facilitate change as it increases metacognitive awareness as well as awareness of emotions and
sensations (Brown et al., 2007; Ruiz‐Íñiguez et al., 2020; Tang et al., 2012). Recalling the
definition of mindfulness, it is important to point out that this process is done in an open,
nonjudgmental manner, which is what allows for the release and regulation of thoughts,
emotions, and sensations (Ruiz-Íñiguez et al., 2020). This noticing and “letting go” increases
individual awareness of and potential engagement in healthier, adaptive responses to stress as
opposed to the more maladaptive stress responses of distraction, denial, and avoidance (Brown et
al., 2007; Donald et al., 2016). In other words, awareness “buffers” the impact of stress as it
decreases [emotional] reactivity and increases flexibility as one now has a choice in how they
respond as opposed to automatically engaging in a habitual or impulsive behavior (Brown et al.,
2007; Donald et al., 2016). Specific mindfulness-based practices like body scans and
lovingkindness meditations, which are utilized in the Inner Strength Teen Program, have also
been found to increase concentration, reduce emotional flooding, and improve regulation among
other psychological benefits (Kok & Singer, 2017; Kropp & Sedlmeier, 2019). Additionally,
body scans have been found to be effective in reducing cortisol, a critical stress-related hormone
(Schultchen et al., 2019).
Given what is known about brain development during the adolescent developmental
period and how individuals vary in their neurobiological susceptibility to both psychological
distress and well-being (Guyer, 2020), finding ways to attenuate the impact of stress at this stage
is critical. The mindfulness stress-buffering model extrapolates two key ways in which
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mindfulness may alter stress processing pathways in the brain – through increasing PFC
activation (“top-down”) and decreasing activity in the amygdala (“bottom-up”) (Creswell et al.,
2007; Creswell & Lindsay, 2014). The biological foundation of this model suggests that it may
modulate stress-related HPA-axis activity (Creswell & Lindsay, 2014), thus regulating the flow
of stress-related hormones in the body and decreasing incessant exposure. The stress-buffering
effect of mindfulness has been found in studies where stress was stimulated in lab-conditions
(Brown et al., 2012; Creswell et al., 2014) and in naturally occurring situations (Ciesla et al.,
2012; Dixon & Overall, 2016).
Research Questions
Based on the information explicated in the literature review and grounded in the above
theory, this study sought to answer the following research questions regarding participation in a
mindfulness-based intervention and the influence of individual factors:
Research Question 1: Do students in the intervention demonstrate significant change in the
outcome variables of self-compassion, long-term self-regulation, or responses to stress over
time?
Research Question 2: Is gender associated with changes in outcome variables over time?
Research Question 3: Is grade level associated with changes in outcome variables over time?
Research Question 4: Are there differences in terms of change in outcome variables based on
one’s level of extraversion/surgency?
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CHAPTER III. METHODS
Participants
Participants included 1,868 ninth, eleventh, and twelfth grade students (54.1% female)
from two public high schools in Philadelphia, Pennsylvania across four academic school years
(2015-2019). Both schools are in ethnically diverse neighborhoods; school A serves students that
are predominately African American (50%) and Hispanic (20%) while school B serves students
that are predominately Asian (38.6%), Caucasian (26.5%), and African American (20.8%). Most
of the students were from economically disadvantaged families as 92.71% of the students at
school A and 62.34% at school B were eligible for free lunch as of the 18/19 academic year
school. To qualify for free lunch children must come from families that are at or below 130% of
the poverty level and/or be directly certified through participation in the Supplemental Nutrition
Assistance Program (SNAP), Temporary Assistance for Needy Families (TANF), and Food
Distribution Program for Indian Reservations (FDPIR) according to the state’s Department of
Education (National School Lunch Program, n.d.). All students participated in the intervention
program for the first time. There were missing data over time mostly due to attrition and
incomplete surveys; the percentage of missing data across key variables ranged from 7 to 33%.
Multiple imputation was conducted to replace missing values with imputed values.
Procedure
Information pertaining to the research study was sent home to the parents and guardians
of the students in the participating classrooms. As the mindfulness intervention is recognized as
part of each school’s curriculum, informed consent was not required to participate in the
intervention program. Passive consent from parents and guardians, and assent from students
under the age of 18, however, were required for students to participate in the evaluation of the
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program. Students 18 and older provided written consent to evaluate the program. As this is part
of an on-going study, all evaluation proceedings followed a standard protocol that was
previously approved by the IRBs of both the University and school board.
The measures that were used as part of the evaluation process were uploaded into a webbased survey using the Qualtrics software platform (Qualtrics, 2019, Provo, UT). A link for the
survey was distributed to the intervention facilitators by the intervention developer at Time 1
(pre-test) and Time 2 (post-test). Facilitators coordinated with classroom teachers to secure
laptops from the school’s computer room for students to complete the online surveys at both time
points. Prior to the use of Qualtrics during the latter years of the study, surveys were
administered in a pencil and paper format. Each student was given a five-digit identification
number (ID) by their facilitator to complete the surveys. These ID numbers were used to protect
the students’ identities and provide a way for researchers to match their pre- and post-test
responses during the analytical process. Intervention facilitators did not have access to student
responses.
Mindfulness Intervention
Developed in 2014, the Inner Strength Teen Program is a twelve-lesson secular
mindfulness-based program for teens and young adults between the ages of 15 and 22. It focuses
on self- and cultural development and uses mindfulness techniques to aid in stress reduction,
promote resiliency, and increase interpersonal skills (Edelstein, 2016). Each of the twelve
lessons in this manualized program are designed to be 45-60 minutes in length and provide
students with the opportunity to learn and practice seven different evidence-based mindfulness
techniques: loving-kindness meditation, mindful breathing, mindful eating, body scan, thought
bubble, sound meditation, and open awareness. Students are provided with a basic education
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around the neuroscience of the adolescent experience, evolutionary biology, and learn tools to
cultivate contextual and systemic thinking.
Lessons are generally divided into three sections: 20 minutes of mindful practice (10
minutes in the beginning and 10 minutes at the end on average), 15 to 20 minutes of instruction,
and 15 to 20 minutes of peer group discussion and/or individual reflective activity (i.e., writing
assignments). Students are given homework assignments to practice the mindfulness techniques
they have learned through-out their day in other classes and at home. To that end, students are
encouraged to keep a meditation journal, develop a meditation practice at home, and practice
teaching and leading their peers through the basic mindfulness techniques that they have learned.
Sample lesson topics include “What is Mindfulness?”, “Cultivating Care”, and “Why am I So
Stressed (Teens in Culture)”. These twelve lessons are further broken down in to four program
areas that reflect its overall objectives: Mind and Awareness, Brain Science, Culture and Me, and
the Art of the Relationship. The first area centers around the connection between mind, thought,
and awareness. Here students learn what it means to be mindfully aware and are provided with
foundational techniques that foster emotional well-being and promote self-regulation. In the
second area, students learn about the brain and how evolution has conditioned it to respond and
react in certain ways that we have minimal control over (until we learn the tools to challenge
those automatic responses). In the third area, students explore the last 800 years of cultural and
societal changes that have led to greater independence and personal choice while at the same
time sacrificing social support. The final area enlightens students on the impact mindfulness can
have on our relationships as it allows us to take a step back and look at our pre-conceived notions
and see how they might create unnecessary tension and conflict. Being more mindfully aware
can increase positivity and connectedness in our interactions with others. Some of the core
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components of the Inner Strength Teen Program like the use of a variety of mindfulness-based
techniques such as body scans and lovingkindness meditations, processing lessons/topics in
groups, and focusing on interpersonal/social relationships are similar to other effective
mindfulness-based programs developed for adolescents like Learning to Breathe and
Transformative Life Skills (Bluth et al., 2016b; Eva & Thayer, 2017; Frank et al., 2014; Fung et
al., 2019; Metz et al., 2013). The length of the lessons is also similar to other existing programs.
The focus on brain development, systemic thinking, and the weaving in of evolutionary biology
are particularly unique aspects of the Inner Strength Teen Program.
Intervention facilitators complete a 56-hour teacher training program lead by the Inner
Strength Teen Program intervention developer. Facilitators are provided with a teacher’s manual
that provides a general overview of the program and detailed lesson plans for each of the twelve
lessons that includes the lesson summary, student goals, learning objectives, and related
mindfulness techniques. Facilitators are also provided with helpful notes to aid in their delivery
of the intervention (e.g., developer thoughts, alternative exercises) as well as additional resources
for themselves (e.g., training audios and audio meditations) and their students (local and national
mental health crisis hotlines and treatment centers). By the end of their training facilitators have
the tools they need to guide students through this journey of self-development and awareness.
Measures
Self-Compassion Scale – Short Form (SCS-SF; Raes et al., 2011). The 12-item SelfCompassion Scale – Short Form (SCS-SF) was used to measure the students’ level of selfcompassion (Raes et al., 2011). Similarly, to the long form of the SCS, the items of the short
form represent the following six subscales and underlying components of self-compassion: selfkindness, self-judgment, common humanity, isolation, mindfulness, and over-identification
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(Neff, 2003; Raes et al., 2011). Sample items include “I try to see my failings as part of the
human condition” (common humility) and “I’m disapproving and judgmental about my own
flaws and inadequacies” (self-judgment). Students indicated how often they engaged in the
behaviors as described in the survey on a Likert-type scale ranging from 1 (almost never) to 5
(almost always). A total self-compassion score was developed for each student by reverse
scoring the negative subscale items, adding the positive subscale items, and calculating the mean.
The short-form of the Self-Compassion Scale has been found to have high internal consistency
(α = .86) and be highly correlated with the long-form of the Self-Compassion Scale (r ≥ .97)
(Raes et al., 2011).
Adolescent Self-Regulatory Inventory (ASRI; Moilanen, 2007). Long-term selfregulation was assessed using the 14-item homonymous subscale of the 36-item Adolescent SelfRegulatory Inventory (ASRI; Moilanen, 2007). Sample items from the subscale include “I can
stay focused on my work even when it is dull” and “I can resist doing something when I know I
shouldn’t do it”. Students rated how true each item was for them on a Likert-type scale from 1
(not at all true for me) to 5 (really true for me). Two items of the subscale were reverse scored. A
high score is indicative of a high level of long-term self-regulation skills. At its development, the
long-term self-regulation subscale showed high internal consistency (α = .82) (Moilanen, 2007).
Responses to Stress Questionnaire – Involuntary Engagement Scale (RSQ; ConnorSmith et al., 2000). Student stress responses were measured using the 15-item Involuntary
Engagement Scale of the Responses to Stress Questionnaire (RSQ; Connor-Smith et al., 2000).
This scale is comprised of five subscales: Rumination, Intrusive Thoughts, Physiological
Arousal, Emotional Arousal, and Involuntary Action. Sample subscale items include “I get really
jumpy when I’m having problems getting along with other kids”, “When I have problems with
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other kids, I feel sick to my stomach or get headaches”, and “When I have problems with other
kids right away, I feel really angry, worried, or sad”. Students were able to report how much they
felt or did the actions described by the items on a Likert-type scale that ranges from 1 (not at all)
to 3 (a lot). Previous research that utilized the Involuntary Engagement Scale found it to have an
acceptable pretest internal reliability (α = .79) in its entirety while its subscales had lower
internal reliabilities, ranging from 0.52 to 0.67 (Feagans Gould et al., 2012; Mendelson et al.,
2010).
Adult Temperament Questionnaire-Short Form (ATQ; Evans & Rothbart, 2007).
The Extraversion/Surgency factor scale of the Adult Temperament Questionnaire (ATQ) – Short
Form was used to assess temperament (Derryberry & Rothbart, 1988; Evans & Rothbart, 2007;
Rothbart et al., 2000). This 17-item factor scale is further subdivided into three sub-constructs:
Sociability, Positive Affect, and High-Intensity Pleasure. The first two sub-components have 5
items each while the latter has 7. Sample items from each sub-component scale include “I
usually like to talk a lot”, “I would probably not enjoy a fast, wild carnival ride”, and “It takes a
lot to make me feel truly happy”. Students were able to report how true each item was for them
on a Likert-type scale from 1 (extremely untrue of you) to 7 (extremely true of you). The
Extraversion/Surgency factor scale of the ATQ-Short Form has also been found to have adequate
internal consistency (α = .71) (Gomez et al., 2016). The short form factor scale and its subconstructs are also highly correlated with the long form scale (r ≥ .91) and sub-constructs of
sociability (r ≥ .91), positive affect, (r ≥ .91), and high-intensity pleasure (r ≥ .91) respectively
(Evans & Rothbart, 2007; Rothbart et al., 2000).
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Analytical Plan
Student survey responses were downloaded directly into an IBM SPSS file from the
Qualtrics website and merged with the data from the first years of the evaluation project. IBM
SPSS version 27 software was used to carry out the analytical plan. Descriptive statistics were
calculated for the demographic information as well as each of the research variables. This also
included tests to identify means, standard deviations, t-values, p-values, outliers, and distribution
normality, including skewness and kurtosis. Items from each of the subscales for each of the
measures were formulated into the requisite scaled-score forms.
A series of repeated measures and mixed-model Analysis of Covariance (ANCOVA)
models were created to test all four hypotheses. For the first hypothesis, pre- and posttest scores
for the key variables (self-compassion, long-term self-regulation, and involuntary responses to
stress) were entered as the within-subjects variables and school was entered as a covariate. For
the second hypothesis, gender was entered as the between-subjects factor with school and grade
level as covariates. To test the third hypothesis, grade level was entered as the between-subjects
factor with school and gender as covariates. The key variables were entered as the withinsubjects variables for these models as well. To test the fourth hypothesis, pre- and posttest scores
for the key variables were entered as the within-subjects variables with school, gender and grade
level entered as covariates. Each of the extraversion/surgency subscales were then entered as
covariates in separate equations to see if any of its facets significantly predicted change in selfcompassion, long-term self-regulation, or any of the involuntary stress responses.
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CHAPTER IV. RESULTS
Results of the statistical analyses are presented in this chapter. Preliminary analyses,
including data handling, descriptive statistics, and exploration of key variables are presented
first. Key variables include self-compassion, long-term self-regulation, and involuntary
responses to stress. The focal analyses are then presented in order of each of the study’s research
questions. As this study was a non-experimental design intervention study, the presented results
are inferred based on prior research. Additionally, the family-wise error rates were not corrected
for the primary analyses as some corrections, particularly those done using the Bonferroni
procedures, have been noted to eliminate potentially interesting findings (Delorme et al., 2016).
Future iterations of this study will take these corrections into account.
Preliminary Analyses
Data were screened for multivariate outliers using Mahalanobis Distance testing; 31
outliers were removed from the analytic sample. The cutoff scores for exclusion were based on a
significance value of less than .001 so as to not exclude a participant unless their score was
severely outside of the normally expected values. The specific variables examined included selfcompassion, long-term self-regulation, and involuntary responses to stress. Twenty-eight
participants were also excluded, as they did not provide their gender. Thus, the final analytic
sample included 1,809 participants (97% of the initial sample). A breakdown of the number of
students in each grade can be found in Table 1. The results of t-tests indicated that there were no
significant differences between adolescents that were included in the analytic sample and those
that were not on demographic or key study variables. Tests for normality, linearity, and
homoscedasticity did not reveal any deviations across variables. Multicollinearity was also not
detected (see Table 3). Due to changes in measures used as part of the larger intervention
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evaluation study, only a subset of the sample (n=616; 57% female) completed the Responses to
Stress Questionnaire – Involuntary Engagement Scale (RSQ). Furthermore, a smaller subset
(n=106) completed the ATQ Extraversion/Surgency subscale; alphas for the total subscale and
each of its components ranged from .25 to .63 (see Table 2).
Table 1. Breakdown of number of students in final analytic sample by grade in each school.
Grade Level School A School B Total
Ninth

274

42

316

Eleventh

400

858

1258

Twelfth

210

25

235

Total

884

925

1809

Table 2. Means, standard deviations, and alphas for total extraversion/surgency and
subcomponent scales.
Temperament (n=106)
Mean

SD

α

Sociability

4.72

1.09

0.63

High-Intensity Pleasure

4.44

0.87

0.45

Positive Affect

4.34

0.83

0.25

Extraversion/Surgency

4.49

0.61

0.56
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Table 3. Bivariate correlation matrix of study variables.
1

2

3

4

5

6

7

8

9

1. SR T1

-

2. SR T2

.65**

-

3. SC T1

.46**

.35**

-

4. SC T2

.39**

.45**

.71**

-

5. Rum T1

-.25**

-.18**

-.36**

-.31**

-

6. Rum T2

-.24**

-.26**

-.38**

-.42**

.50**

-

7. IT T1

-.28**

-.21**

-.36**

-.32**

.59**

.42**

-

8. IT T2

-.19**

-.27**

-.26**

-.37**

.39**

.59**

.53**

-

9. PA T1

-.28**

-.27**

-.34**

-.27**

.46**

.36**

.54**

.41**

-

10. PA T2

-.21**

-.31**

-.28**

-.37**

.31**

.53**

.34**

.64**

.51**

11. EA T1

-.31**

-.25**

-.42**

-.33**

.62**

.45**

.64**

.45**

.60**

12. EA T2

-.20**

-.26**

-.36**

-.45**

.40**

.67**

.45**

.65**

.45**

13. IA T1

-.31**

-.28**

-.24**

-.21**

.29**

.23**

.37**

.29**

.36**
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Table 3 (continued).
1

2

3

4

5

6

7

8

9

14. IA T2

-.24**

-.35**

-.22**

-.32**

.21**

.38**

.23**

.51**

.29**

15. IE T1

-.37**

-.31**

-.45**

-.37**

.77**

.51**

.82**

.54**

.77**

16. IE T2

-.27**

-.35**

-.37**

-.47**

.45**

.78**

.48**

.83**

.50**

17. SOC

.02

-.02

.18

.13

.06

.01

-.01

-.10

-.04

18. HIP

-.17

.00

-.22*

-.05

.06

-.03

.04

-.06

-.10

19. PosA

.20*

.21*

.30**

.28**

-.09

-.05

-.06

-.07

-.12

20. EX/SU

-.01

.07

.09

.15

.03

-.03

-.01

-.12

-.13
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Table 3 (continued).
10

11

12

13

14

15

16

17

18

19

10. PA T2

-

11. EA T1

.41**

-

12. EA T2

.69**

.55**

-

13. IA T1

.30**

.43**

.33**

-

14. IA T2

.56**

.31**

.56**

.53**

-

15. IE T1

.49**

.86**

.57**

.63**

.40**

-

16. IE T2

.84**

.53**

.88**

.41**

.74**

.62**

-

17. SOC

-.09

.03

-.04

.08

.07

.03

-.04

-

18. HIP

.00

-.01

-.01

.09

.08

.02

-.00

.20*

-

19. PosA

-.19

-.07

-.12

-.18

-.20*

-.13

-.15

.26**

-.02

-

20. EX/SU

-.12

-.02

-.08

.02

.00

-.03

-.08

.75**

.68**

.52**

20

-

Note. N = 1809 for variables #1-4; N = 616 for variables #5-16; N = 106 for variables #17-20. SR = Self-Regulation; SC = Self
Compassion; Rum = Rumination; IT = Intrusive Thoughts; PA = Physiological arousal; EA = Emotional Arousal; IA = Involuntary
Action; IE = Involuntary Engagement; SOC = Sociability; HIP = High-Intensity Pleasure; PosA = Positive Affect; EX/SU =
Extraversion/Surgency. T1 = Time 1; T2 = Time 2 *P<0.05. **P< 0.01.
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Primary Analyses
Research Question 1: Do students in the intervention demonstrate significant change in the
outcome variables of self-compassion, long-term self-regulation, or responses to stress over
time? It was hypothesized that participants would experience an increase in their level of selfcompassion and long-term self-regulation and a decrease in their involuntary stress responses.
To test the first hypothesis, a series of repeated-measures Analysis of Covariance
(ANCOVA) models with Time 1 and Time 2 scores for the outcome variables (self-compassion,
long-term self-regulation, and involuntary stress responses) as the within-subjects variables and
school entered as a covariate were run. Results of these repeated-measures ANCOVA models
indicated that there was a significant change in the participants’ levels of self-compassion for the
total sample and significant changes in rumination and involuntary action for the stress
subsample over time. Specifically, there was an increase in self-compassion, F (1,1805) =
39.24, p < .001, ηp2 = .02, from Time 1 (M = 3.01) to Time 2 (M = 3.08). An increase was also
found in involuntary action, F (1,612) = 5.36, p < .05, ηp2 = .009, from Time 1 (M = 1.59) to
Time 2 (M = 1.64). Lastly, a significant decrease was found in rumination, F (1,612) = 9.64, p <
.01, ηp2 = .02, from Time 1 (M = 2.02) to Time 2 (M = 1.94). These findings suggest that
participation in the intervention may promote well-being in that it increases self-compassion and
reduces rumination. The increase in involuntary action could be an indication of participants’
increased awareness of their reflexive behaviors. The full ANCOVA results for the models above
can be found in Table 4. Parameter estimates can be found in Table 5 and the estimated marginal
means for all of outcome variables, after adjusting for school, can be found in Table 6.
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Table 4. Repeated-Measures ANCOVAs for Changes Over Time in Self-Compassion and the
Involuntary Stress Responses of Rumination and Involuntary Action for All Participants
Source
Self-Compassion

df

F

ηp2

P

Between Subjects
School
Error

1

.40

.000

.53

1807

Within Subjects
Time

1

39.24

.021

<.001

Time*School

1

6.93

.004

<.01

Error (for Time)
Rumination

1807

Between Subjects
School
Error

1

18.37

.03

<.001

614

Within Subjects
Time

1

9.64

.015

<.01

Time*School

1

.54

.001

.46

Error (for Time)
Involuntary Action

614

Between Subjects
School
Error

1

1.10

.002

.30

614

Within Subjects
Time

1

5.36

.009

<.05

Time*School

1

.35

.001

.56

Error (for Time)

614
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Table 5. Parameter estimates at Time 2 for Self-Compassion, Rumination, and Involuntary
Action Repeated Measures ANCOVAs
Outcome Variable (T2)

Self-Compassion

B

SE

t

Intercept

3.08

.02

School

-.01

.03

-.45

Intercept

2.010

.027

School

-.135

Involuntary

Intercept

Action

School

Rumination

P

164.37 <.001

95% CI

95% CI

Lower

Upper

Bound

Bound

3.05

3.12

.937

.65

.00

.04

.000

75.14

<.001

1.96

2.06

.902

.038

-3.53

<.001

-.21

-.06

.020

1.630

.028

59.07

<.001

1.58

1.68

.850

.026

.039

.65

.52

-.05

.10

.001

Table 6. Estimated marginal mean changes in outcome variables over time.
Time 1

Time 2

Self-Compassion

3.01

3.08***

Long-Term Self-Regulation

3.69

3.70

Rumination

2.02

1.94**

Intrusive Thoughts

1.64

1.67

Physiological Arousal

1.56

1.61

Emotional Arousal

1.90

1.86

Involuntary Action

1.59

1.64*

Total Involuntary Engagement

1.74

1.74

Note. * p< .05, **p< .01, ***p< .001

ηp2
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Research Question 2: Is gender associated with changes in outcome variables over time?
It was hypothesized that adolescent females and adolescent males would respond differently
across the outcome variables after participation in the intervention.
To test these hypotheses, a series of 2x2 mixed-model ANCOVA models with Time 1
and Time 2 scores for the outcome variables (self-compassion, long-term self-regulation, and
involuntary stress responses) as the within-subjects variables, gender as the between-subjects
variable, and school and grade level entered as covariates were run. For clarity, the results of the
mixed-model ANCOVAs for the total sample will be presented first and those for the stress
subsample will be presented after with the outcome variable bolded.
Self-Compassion
The 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender was significant F (1,1805) = 74.28, p < .001, ηp2 = .04 (see Table 7). Thus, there was an
overall difference in the self-compassion scores of adolescent males (M = 3.17) compared to
females (M = 2.94) at Time 2. A significant main effect was not found for Time, F (1,1805) =
1.57, p =.21, ηp2 = .001. Though self-compassion scores increased after participation in the
intervention, the difference was not significant.
A significant Time x Gender was obtained, F (1,1805) = 17.06, p < .001, though the
effect was small (ηp2 = .009). Examination of the cell means indicated that there was a larger
increase in self-compassion for female participants from Time 1 (M = 2.89) to Time 2 (M =
3.00), in comparison to male participants from Time 1 (M = 3.16) to Time 2 (M = 3.18). Male
participants had higher self-compassion scores (M = 3.16) than did female participants (M =
2.89) prior to and after the intervention, (M = 3.18) and (M = 3.00) respectively (see Figure 1).
Thus, it can be surmised that adolescent females benefited from participating in the intervention
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more than adolescent males did regarding self-compassion. Parameter estimates for selfcompassion at Time 2 can be found in Table 8.
Table 7. Mixed-Model ANCOVA for Self-Compassion Score and Gender
Source

df

F

ηp2

p

School

1

.75

.002

.26

Grade Level

1

.01

.001

.91

Gender

1

74.28

.001

<.001

Between subjects

Error

1805

Within subjects
Time

1

1.57

.001

.21

Time*School

1

4.67

.002

<.05

Time*Grade Level

1

3.29

.002

.07

Time*Gender

1

17.06

.009

<.001

Error (for Time)

1805

Table 8. Parameter estimates at Time 2 for Self-Compassion and Gender Mixed-Model
ANCOVA
Outcome Variable (T2)

Self-Compassion

Table 8 (continued).

B

SE

t

P

95% CI

95% CI

Lower

Upper

Bound

Bound

ηp2

Intercept

2.97

.04

70.42

<.01

2.89

3.06

.733

School

.01

.03

.23

.82

-.05

.06

.000

Grade Level

.02

.04

.63

.53

-.05

.10

.000
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Outcome Variable (T2)

Self-Compassion

B

Gender

0.18

SE

0.03

t

6.67

P

<.001

95% CI

95% CI

Lower

Upper

Bound

Bound

0.13

0.23

Figure 1. Estimated marginal mean changes in self-compassion from pre-test to posttest by
gender.

Self-Regulation
The 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender was not significant F (1,1805) = .96, p =.33, ηp2 = .001. Thus, there was no overall
difference in the self-regulation scores of adolescent males (M = 3.70) compared to females (M =
3.68). A significant main effect for Time, however, was obtained, F (1,1805) = 7.14, p < .01,
though the effect was very small (ηp2= .004). Self-regulation scores after the intervention (M =
3.70) were significantly higher than before the intervention (M = 3.69). A significant interaction
between Time x Gender was not obtained.

ηp2

0.024
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Prior to participating in the intervention, adolescent males had a higher self-regulation
score in comparison to adolescent females, but after the intervention the gap between the two
decreased. This suggests that the intervention may act as a buffer to loss in self-regulation skills
for adolescent males and may improve self-regulation skills for adolescent females. It is likely
that significant changes would have been found if the intervention ran for a longer period.
Rumination
The 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender was significant F (1,612) = 22.92, p < .001, ηp2 = .04. This indicates that there was an
overall difference in the rumination scores of adolescent males (M = 1.89) compared to
adolescent females (M = 2.05). A significant main effect for Time was also obtained, F (1,612) =
5.13, p < .05, though the effect was small (ηp2 = .01). Self-regulation scores after the intervention
(M = 1.93) were significantly lower than before the intervention (M = 2.01).
A significant Time x Gender was not obtained, F (1,612) = 1.53, p =.22, ηp2 = .002.
Examination of the cell means indicated that adolescent males experienced a decrease in their
rumination from Time 1 (M = 1.91) to Time 2 (M = 1.86). Adolescent females also experienced a
decrease in their level of rumination from Time 1 (M = 2.10) to Time 2 (M = 2.00). Adolescent
females scored higher on rumination prior to and after the intervention in comparison to the
adolescent male participants but both groups experienced a decrease. This suggests that the
changes found in rumination after the intervention were not dependent on gender.
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Intrusive Thoughts
The 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender was significant F (1,612) = 8.81, p <.01, ηp2 = .01. This indicates that there was an
overall difference in the intrusive thoughts scores of adolescent males (M = 1.60) compared to
females (M = 1.70) at posttest. A significant main effect for Time was also obtained, F (1,612) =
4.55, p < .05, though the effect was very small (ηp2= .007). Intrusive thought scores after the
intervention (M = 1.66) were significantly higher than before the intervention (M = 1.64). A
significant interaction between Time x Gender was not obtained.
Prior to and after participating in the intervention, adolescent males had a lower level of
intrusive thoughts in comparison to adolescent females. Adolescent males, however, did
experience a bigger increase in their intrusive thoughts at posttest in comparison to female
participants, who did not change. Nonetheless, the significant changes for gender and time were
not dependent on each other.
Physiological Arousal
The 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender was significant F (1,612) = 20.59, p <.001, ηp2 = .03. This indicates that there was an
overall difference in the physiological arousal scores of adolescent males (M = 1.49) compared
to females (M = 1.65) at Time 2. Both genders experienced increases in their physiological
arousal from Time 1 to Time 2 but the physiological arousal levels for adolescent males
remained lower than adolescent females over time. Main effects for Time and Time x Gender
were not significant. This suggests that the differences between genders were not dependent on
the intervention and that the intervention did not significantly impact participant physiological
arousal.
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Emotional Arousal
The 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender was significant F (1,612) = 19.80, p <.001, ηp2 = .03. There was an overall difference in
the emotional arousal scores of adolescent males (M =1.78) compared to females (M = 1.95) at
Time 2. A significant main effect for Time was also obtained, F (1,1612) = 9.94, p < .01, though
the effect was small (ηp2= .02). Emotional arousal scores after the intervention (M = 1.85) were
significantly lower than before the intervention (M = 1.88). A significant interaction between
Time x Gender was not obtained.
Adolescent females had higher levels of emotional arousal prior to (M = 1.99) and after
the intervention (M = 1.92) in comparison to adolescent males whose level of emotional arousal
did not change (M = 1.78). Adolescent females did, however, experience a decrease in their level
of emotional arousal at Time 2. Given that a significant interaction between Time x Gender was
not found, it cannot be conclusively stated that the decrease for adolescent females was strictly
due to the intervention.
Involuntary Action
The 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender approached but did not reach significance, F (1,612) = 3.38, p =.07, ηp2 = .002. This
indicates that the overall difference in the involuntary action scores of adolescent males (M =
1.58) compared to females (M = 1.64) at Time 2 were not extremely different. Main effects for
Time and Time x Gender were also not significant. It is still important to note that adolescent
females scored slightly higher in involuntary action at Time 1 (M = 1.61) and Time 2 (M = 1.68)
in comparison to adolescent males, (M = 1.56) and (M = 1.60) respectively. This suggests that
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the little difference between genders was not due to participation the intervention and that the
intervention did not impact involuntary action scores.
Total Involuntary Engagement
A 2 (Time) x 2 (Gender) mixed-model ANCOVA revealed that the main effect for
Gender was significant F (1,612) = 20.99, p <.001, ηp2 = .03. Thus, there was an overall
difference in the total involuntary engagement scores of adolescent males (M = 1.67) compared
to females (M = 1.80) at Time 2. A significant main effect for Time was also obtained, F (1,612)
= 6.34, p < .05, ηp2= .01. Total engagement scores increased from Time 1 (M = 1.73) to Time 2
(M = 1.74). A significant interaction between Time x Gender was not obtained. This suggests
that the differences seen in gender and over time were not dependent on each other. Though the
changes were not significant, adolescent females experienced a miniscule decrease in their total
engagement scores from Time 1 (M = 1.81) to Time 2 (M = 1.79) in comparison to adolescent
males who had lower scores overall but experienced a miniscule increase in their total
involuntary engagement from Time 1 (M = 1.66) to Time 2 (M = 1.68).
Research Question 3: Is grade level associated with changes in outcome variables over
time? It was hypothesized that ninth grade students and upperclassmen would respond
differently across the outcome variables after participation in the intervention.
To test these hypotheses, a series of mixed-model ANCOVA models with Time 1 and
Time 2 scores for the outcome variables (self-compassion, long-term self-regulation, and
involuntary stress responses) as the within-subjects variables, grade level as the between-subjects
variable, and school and gender entered as covariates were run. The results will be presented
here in the same order as they were presented for the second research question.
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Self-Compassion
The 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was not significant F (1,1805) = 74.28, p = .91, ηp2 = .00. Thus, there was no overall
difference in the self-compassion scores of ninth graders (M = 3.05) compared to upperclassmen
(M = 3.04) at Time 2. A significant main effect was also not found for Time, F (1,1805) =
1.02, p =.31, ηp2 = .001. Though self-compassion scores increased from Time 1 (M = 3.02) to
Time 2 (M = 3.07), the difference was not significant.
The interaction between Time x Grade Level approached significance, F (1,1805) =
3.29, p = .07, ηp2 = .002. Examination of the cell means indicated that there was a larger increase
in self-compassion for upperclassmen participants from Time 1 (M = 3.01) to Time 2 (M = 3.08),
in comparison to ninth grade participants from Time 1 (M = 3.04) to Time 2 (M = 3.06). Ninth
graders started out with higher self-compassion scores in comparison to upperclassmen
participants, but the latter experienced more growth. The lack significant main effects for grade
level and time individually, with the interaction approaching significance indicates that these
variables depend on each other to some extent.
Long-Term Self-Regulation
The 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was not significant F (1,1805) = 2.01, p = .16, ηp2 = .01 (see Table 9). Thus, there
was no overall difference in the long-term self-regulation scores of ninth graders (M = 3.73)
compared to upperclassmen (M = 3.69) at Time 2. A significant main effect was also not found
for Time, F (1,1805) = 1.69, p =.19, ηp2 = .001. Though self-regulation scores increased from
Time 1 (M = 3.69) to Time 2 (M = 3.72), the difference was not significant. Parameter estimates
for long-term self-regulation at Time 2 can be found in Table 10.
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The interaction between Time x Grade Level, however, was significant F (1,1805) =
6.31, p < .05, ηp2 = .003. Examination of the cell means indicated that there was a larger increase
in long-term self-regulation scores for ninth grade participants from Time 1 (M = 3.70) to Time 2
(M = 3.76), in comparison to upperclassmen participants from Time 1 (M = 3.69) to Time 2 (M =
3.68) who experienced a negligible decrease (see Figure 2). These findings suggest that the
intervention may help ninth grade students increase their self-regulation scores.
Figure 2. Estimated marginal mean changes in self-regulation from pre-test to posttest by grade
level.

Rumination
A 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was not significant, F (1,612) = 2.42, p = .12, ηp2 = .004. This indicates that there
was no overall difference in the rumination scores of ninth grade participants (M = 1.92)
compared to upperclassmen participants (M = 2.0) at Time 2. The main effect for Time
approached but did not reach significance, F (1,612) = 3.62, p =.06, ηp2 = .006. Rumination
scores after the intervention (M = 1.92) decreased but they were not significantly lower than
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before the intervention (M = 2.01). A significant Time x Grade Level was not obtained, F (1,612)
= .99, p =.32, ηp2 = .002.
Examination of the cell means indicated that ninth grade participants experienced a
decrease in their rumination from Time 1 (M = 1.98) to Time 2 (M = 1.86). Upperclassmen
participants also experienced a decrease in their level of rumination from Time 1 (M = 2.02) to
Time 2 (M = 1.97). Since none of the main effects reached significance, it appears as though
grade level does not make a difference for this variable.
Intrusive Thoughts
A 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was significant F (1,612) = 13.53, p <.001, ηp2 = .02. This indicates that there was
an overall difference in the intrusive thoughts scores of ninth grade participants (M = 1.52)
compared to upperclassmen participants (M = 1.70) at Time 2. The main effect for Time was not
significant, F (1,612) = 1.46, p =.23, ηp2 = .002. Scores in intrusive thoughts after the
intervention (M = 1.60) were very similar to scores before the intervention (M = 1.61).
The interaction for Time x Grade Level was at the borderline of significance, F (1,612) =
3.86, p =.05, ηp2 = .006. Examination of the cell means indicated that ninth grade participants
experienced a decrease in their level of intrusive thoughts from Time 1 (M = 1.55) to Time 2 (M
= 1.49). While upperclassmen participants, on the other hand, experienced an increase in their
level of intrusive thoughts from Time 1 (M = 1.67) to Time 2 (M = 1.72). It is also evident that
the upperclassmen participants had a higher level of intrusive thoughts overall in comparison to
ninth grade participants. These results suggest that participation in the intervention may work
differently in its impact on intrusive thoughts depending on the grade level that one is in.
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Physiological Arousal
The 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was significant F (1,612) = 19.66, p <.001, ηp2 = .03. This indicates that there was
an overall difference in the intrusive thoughts scores of ninth grade participants (M = 1.42)
compared to upperclassmen participants (M = 1.63) at Time 2. The main effect for Time was not
significant, F (1,612) = ,28, p =.59, ηp2 = .00. Scores in physiological arousal increased slightly
from Time 1 (M = 1.51) to Time 2 (M = 1.54).
The interaction for Time x Grade Level was also not significant, F (1,612) = 1.30, p =.26,
ηp2 = .002. Ninth grade participants level of physiological arousal remained the same between
both time points (M = 1.42) while upperclassmen experienced a slight increase from Time 1(M =
1.61) to Time 2 (M = 1.66). This suggests that the intervention did not have a significant impact
on physiological arousal over time for either grade level.
Emotional Arousal
A 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was significant F (1,612) = 5.72, p <.05, ηp2 = .009 (see Table 9). There was an
overall difference in the emotional arousal scores of ninth grader participants (M =1.78)
compared to eleventh and twelfth grade participants (M = 1.91) at Time 2. The main effect for
Time was at the border of significance, F (1,612) = 3.81, p = .05, though the effect was small
(ηp2= .006). Emotional arousal scores after the intervention (M = 1.80) were lower than before
the intervention (M = 1.88). A significant interaction between Time x Grade Level was obtained,
F (1,612) = 6.96, p <.01, ηp2 = .009.
Ninth grade participants experienced a greater decrease in their level of emotional arousal
from Time 1 (M = 1.86) to Time 2 (M = 1.70) in comparison to upperclassmen whose level of
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emotional arousal decreased slightly from Time 1 (M = 1.91) to Time 2 (M = 1.90) (see Figure
2). These results suggest that participation in the intervention had a greater impact on the
emotional arousal levels of ninth grade participants in comparison to upperclassmen. Parameter
estimates for emotional arousal at Time 2 can be found in Table 10.
Figure 3. Estimated marginal mean changes in emotional arousal from pre-test to posttest by
grade level.

Involuntary Action
The 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was not significant, F (1,612) = 1.46, p =.23, ηp2 = .002 (see Table 9). This indicates
that there was not a significant difference in the involuntary action scores of ninth grade
participants (M = 1.57) compared to upperclassmen participants (M = 1.63) at Time 2.
The main effect for Time was not significant, F (1,612) = .02, p = .88, ηp2= .00. Involuntary
action scores increased from Time 1 (M = 1.59) to Time 2 (M = 1.61). A significant Time x
Grade Level was obtained, F (1,612) = 5.38, p < .05, ηp2= .009.
Ninth grade participants experienced a decrease in their level of involuntary action from
Time 1 (M = 1.59) to Time 2 (M = 1.55) in comparison to upperclassmen whose level of
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increased from Time 1 (M = 1.59) to Time 2 (M = 1.67) (see Figure 4). Thus, it can be stated that
participation in the intervention works differently for the different grade levels such that ninth
grade students experienced a decrease in their level of involuntary action while upperclassmen
had the opposite experience. Parameter estimates for involuntary action at Time 2 can be found
in Table 10.
Figure 4. Estimated marginal mean changes in involuntary action from pre-test to posttest by
grade level.

Total Involuntary Engagement
A 2 (Time) x 2 (Grade Level) mixed-model ANCOVA revealed that the main effect for
Grade Level was significant F (1,612) = 10.65, p =.001, ηp2 = .02 (see Table 9). Thus, there was
an overall difference in the total involuntary engagement scores of ninth grade participants (M =
1.64) compared to upperclassmen (M = 1.77) at Time 2. A significant main effect for Time was
not found, F (1,612) = 1.79, p = .18, ηp2= .003. Total involuntary engagement scores decreased
from Time 1 (M = 1.72) to Time 2 (M = 1.69), but that change was not significant.
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A significant interaction between Time x Grade Level was obtained, F (1,612) =
10.65, p =.001, ηp2 = .02. Ninth grade participants experienced a decrease in their total
involuntary engagement scores from Time 1 (M = 1.68) to Time 2 (M = 1.60) (see Figure 5).
Upperclassmen participants total involuntary engagement did not change much from Time 1
(M = 1.76) to Time 2 (M = 1.78). This finding suggests that participation in the intervention had
a greater impact on the total involuntary engagement of ninth grade participants. Parameter
estimates for total involuntary engagement at Time 2 can be found in Table 10.
Figure 5. Estimated marginal mean changes in total involuntary engagement from pre-test to
posttest by grade level.

Table 9. Mixed-Model ANCOVAs for Long-Term Self-Regulation and the Involuntary Stress
Responses of Emotional Arousal, Involuntary Engagement, and Total Involuntary Engagement
by Grade Level
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Source
Long-Term
Self-Regulation

Df

F

ηp2

p

School

1

3.12

.002

.08

Gender

1

.96

.001

.33

Grade Level

1

2.01

.001

.16

Between subjects

Error

1805

Within subjects
Time

1

1.69

.001

.19

Time*School

1

2.95

.002

.09

Time*Gender

1

3.03

.002

.08

Time*Grade Level

1

6.31

.003

<.05

Error (for Time)
Emotional Arousal

1805

Between subjects
School

1

2.70

.004

.10

Gender

1

19.80

.031

<.001

Grade Level

1

5.72

.009

<.05

Error

612

Within subjects
Time

1

3.81

.006

.05

Time*School

1

3.67

.006

.06

Time*Gender

1

2.39

.004

.12

Time*Grade Level

1

6.96

.011

<.01

Error (for Time)

612
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Table 9 (continued).
Source
Involuntary Action

df

F

ηp2

P

School

1

2.21

.004

.14

Gender

1

3.38

.005

.07

Grade Level

1

1.46

.002

.23

Between subjects

Error

612

Within subjects
Time

1

.02

.000

.88

Time*School

1

.36

.001

.55

Time*Gender

1

.25

.000

.62

Time*Grade Level

1

5.38

.009

<.05

Error (for Time)
Total Involuntary
Engagement

612

Between subjects
School

1

.90

.001

.34

Gender

1

20.99

.03

<.001

Grade Level

1

10.65

.02

<.001

Error

612

Within subjects
Time

1

1.79

.003

.18

Time*School

1

4.54

.007

<.05

Time*Gender

1

1.25

.002

.26

Time*Grade Level

1

6.53

.011

<.05

Error (for Time)

612
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Table 10. Parameter estimates at Time 2 for Long-Term Self-Regulation and the Involuntary
Stress Responses of Emotional Arousal, Involuntary Engagement, and Total Involuntary
Engagement by Grade Level Mixed-Model ANCOVAs
Outcome Variable (T2)

B

SE

t

P

95% CI

95% CI

Lower

Upper

Bound

Bound

ηp2

Long-Term

Intercept

3.67

.02

189.85

.00

3.64

3.71

.952

Self-Regulation

School

.02

.02

.92

.36

-.02

.07

.000

Gender

-.00

.02

-.17

.87

-.05

.04

.000

Grade Level

.07

.03

2.40

.02

0.01

0.14

.003

Intercept

1.84

.04

49.96

.00

1.76

1.91

.803

School

-.02

.05

-.54

.59

-.12

.07

.000

Gender

.14

.04

3.33

.00

.06

.22

.018

Grade Level

-.20

.06

-3.56

.00

-.31

-.09

.020

Intercept

1.59

.03

44.81

.00

1.52

1.66

.766

School

.07

.04

1.64

.10

-.01

.16

.004

Gender

.08

.04

1.91

.06

-.00

.15

.006

Grade Level

-.12

.05

-2.25

.03

-.23

-.02

.008

Total Involuntary

Intercept

1.71

.03

60.18

.00

1.66

1.77

.855

Engagement

School

.00

.04

.11

.92

-.07

.07

.000

Gender

.12

.03

3.67

.00

.05

.18

.022

Grade Level

-.18

.04

-4.150

.00

-.26

-.09

.027

Emotional Arousal

Involuntary Action

Research Question 4: Are there differences in terms of change in outcome variables based
on one’s level of extraversion/surgency? It was hypothesized that levels of
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extraversion/surgency would be positively associated with changes in self-compassion, longterm self-regulation, and involuntary stress responses.
To test this hypothesis, a series of repeated-measures ANCOVA models with Time 1 and
Time 2 scores for the outcome variables (self-compassion, long-term self-regulation, and
involuntary stress responses) as the within-subjects variables, and school, gender, grade level and
extraversion/surgency scores (total and subscales) as covariates were run. Results of these
repeated-measures ANCOVA models indicated that there was a significant interaction between
Time x High-Intensity Pleasure, F (1,101) = 4.90, p = <.05, ηp2 = .04, with participants
experiencing a slight decrease in their self-compassion from Time 1 (M=3.09) to Time 2
(M=3.07). The full ANCOVA results for this model can be found in Table 11 and parameter
estimates can be found in Table 12. The interaction between Time x High-Intensity Pleasure,
F (1,101) = 3.51, p = .06, ηp2 = .03, when exploring the connection between long-term selfregulation approached significance. There was a negligible increase in long-term self-regulation
from Time 1 (M=3.74) to Time 2 (M=3.75).
Table 11. Repeated-Measures ANCOVA for Changes Over Time in Self-Compassion
Controlling for High-Intensity Pleasure
Source
Self-Compassion

df

F

ηp2

P

School

1

1.18

.012

<.001

Gender

1

2.70

.026

.28

Grade Level

1

.00

.000

.10

High-Intensity Pleasure

1

1.47

.014

.96

Error

101

Between Subjects
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Table 11 (continued).
Source
Self-Compassion

df

F

ηp2

P

Time

1

.48

.005

.49

Time*School

1

5.87

.055

<.05

Time*Gender

1

.06

.001

.81

Time*Grade Level

1

.83

.008

.36

Time*High-Intensity Pleasure

1

4.09

.039

<.05

Error (for Time)

101

Within Subjects

Table 12. Parameter estimates at Time 2 for Self-Compassion Repeated Measures Model
ANCOVA Controlling for High-Intensity Pleasure
Outcome Variable (T2)

Self-Compassion

B

SE

t

P

95% CI

95% CI

Lower

Upper

Bound

Bound

ηp2

Intercept

3.29

.36

9.10

<.001

2.57

4.00

.451

School

.02

.16

.11

.91

-.30

.33

.000

Grade Level

-.18

.11

-1.61

.11

-.41

.04

.025

Gender

-.05

.13

-.38

.71

-.30

.21

.001

High-Intensity

-.02

.07

-.38

.71

-.16

.11

.001

Pleasure
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CHAPTER V. DISCUSSION
A discussion of the results connected with this study is presented in this chapter.
Limitations, implications, and recommendations for future research based on these results are
also presented in this chapter.
Summary of Findings
The present study explored the effect of the Inner Strength Teen Program on the wellbeing outcomes of self-compassion, long-term self-regulation, and involuntary stress responses.
It also examined the associations between the outcomes and the participants’ gender, grade level,
and levels of extraversion/surgency. This study’s 1,809 participants were part of a large-scale
program evaluation and had engaged in the Inner Strength Teen Program at their high school.
Their participation in the evaluation of the program was voluntary; their assent, and depending
on age, parental consent was given at the start of the 12-week program. Participants self-reported
their levels of self-compassion, long-term self-regulation, and involuntary stress responses at the
start and end of the program. A small subset of the study’s participants also completed a selfreport measure on extraversion/surgency at the beginning of the program.
Overall, the results of this study suggest that the Inner Strength Teen Program may
promote self-compassion among urban adolescents. Participation in the program also appears to
reduce engagement in rumination and increase involuntary action. Results also indicate that the
Inner Strength Teen Program did not have significant effects on the other involuntary stress
responses, which include intrusive thoughts, emotional arousal, and physiological arousal, or on
overall involuntary engagement. Significant intervention effects were also not found for longterm self-regulation. However, when looking through the lenses of gender, grade level, and
extraversion/surgency the results shift slightly.
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In terms of gender, the only well-being outcome that was significantly different was selfcompassion, such that adolescent females experienced a greater increase in their level of selfcompassion in comparison to adolescent males. When examining grade level differences, ninth
grade students experienced greater increases in their self-regulation and greater reductions in
their emotional arousal, involuntary action, and total involuntary engagement scores in
comparison to eleventh and twelfth grade students. The high-intensity pleasure facet of
extraversion/surgency was significantly associated with predicting change in self-compassion.
High-intensity pleasure was also marginally associated with predicting change in long-term selfregulation. Total extraversion/surgency nor any of its other facets were significant predictors of
change across the outcome variables.
Effect of the Intervention on Markers of Well-being
Though the effect size was small, the significant increase found in self-compassion in the
present study is consistent with findings in other studies on mindfulness-based programming for
adolescents that are either built on the construct of self-compassion itself or are hypothesized to
enhance it (Bluth & Eisenlohr-Moul, 2017; Bluth et al., 2016a; 2016b; 2016c; Galla, 2016). It is
also in line with and adds to other studies that explore the efficacy of self-compassion as a
buffering, protective factor with adolescents and young adults in environments or situations
where stress has the potential to be high (Bluth et al., 2016a; 2016c; Leary et al., 2007; Tanaka et
al., 2011; Zeller et al., 2015). Mindfulness-based programs that help adolescents develop their
sense of self-compassion may also be helping them shift their perspective on their self-worth and
feelings of isolation, regardless of their circumstances or amount of stress that they are under
(Bluth & Blanton, 2014; Marsh et al., 2018).
Contrary to the hypothesized expectation, participation in the Inner Strength Teen
Program did not lead to significant changes in participant long-term self-regulation. This result,
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however, is not that surprising as it is unclear whether long-term self-regulation, which includes
engaging in impulse control, planning, and goal-directed behavior over longer periods of time,
can be modified during this stage of adolescence anyway (Moilanen, 2007). The changes that
occur in self-regulation between the transition from childhood to adolescence, particularly
around the HPA axis and brain development (i.e., organismic), play an important role in the
development of long-term self-regulation, but what that development process looks like in its
totality is still relatively unknown (Moilanen & DeLong, 2018; Moilanen et al., 2018). Relatedly,
there is evidence that suggests that changes in self-regulation from childhood to early
adolescence look vastly different from the changes in late adolescence to emerging adulthood
(Atherton, 2020). And the latter changes which lead to more intentional self-regulatory behaviors
are not as swift (Atherton, 2020). Furthermore, much of the extant research on self-regulation,
including studies on interventions that promote it, target the short-term facet (Moilanen &
DeLong, 2018). This is not to say that mindfulness-based interventions have not been successful
in improving self-regulation (and related executive functioning skills) in adolescence as they
have been found to do so in a variety of settings (Broderick & Frank, 2014; Himelstein et al.,
2012; Mak et al., 2018; Perry-Parish et al., 2016; Rawana et al., 2018; Tang et al., 2014). It is
important to note here that a recent study on the efficacy of the Inner Strength Teen Program
indicated the participation in the program was successful in helping students in the intervention
group maintain their level of long-term self-regulation skills in comparison to their counterparts
in the control group who experienced a decline (Razza et al., 2021). This finding suggests that
the participants in the present study, who scored similarly on the ASRI long-term scale at both
Time 1 and Time 2, may have had a similar experience. Still, as there was no control group, it is
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not possible to know for sure. Additional research is needed to further assess the association
between mindfulness-based programming and long-term self-regulation.
The impact of the intervention produced mixed results on the involuntary responses to
stress. Participants experienced a significant reduction in rumination, which involves having a
passive, repetitive preoccupation on negative feelings around psychologically distressing events
(Nolen-Hoeksema et al., 2008). This result coincides with other studies that explore the impact
of mindfulness-based programming on rumination in children and adolescents – including youth
from urban environments and ethnic minority backgrounds (Ciesla et al., 2012; Fung et al., 2019;
Hilt & Swords, 2021; Mendelson et al., 2010; Sibinga et al., 2013; Tumminia et al., 2020). As
rumination is essentially the antithesis to mindfulness, it makes sense that when one is taught
ways to increase their ability to be mindful their engagement in ruminative behavior will
decrease. Participants also experienced a significant change in involuntary action though it was
in an unexpected direction. Rather, than experiencing a decrease in this involuntary stress
response, participants experienced an increase. One potential reason for this increase is that
participation in the program increased participant awareness of or sensitivity to how much they
engage in involuntary actions, which are behaviors that individuals engage in without deliberate
or conscious effort (Connor-Smith et al., 2000). Being mindful can increase individual awareness
and acceptance of their internal states, without needing to necessarily judge or change it (Coffey
et al., 2010). It is important to mention that the effect sizes for these results were small as well,
so these results should be interpreted with caution. The lack of significant overall change in
intrusive thoughts, physiological arousal, and emotional arousal could be an indication that the
intervention did not have a strong impact in this context when looking at the sample as a whole.
To this writer’s knowledge, there is at least one existing study that explored the behavioral and
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psychophysiological impact of a mindfulness-based yoga intervention where no movement on
the Involuntary Engagement Scale was found (Fishbein et al., 2016). It is worth mentioning that
the impact of stress varies across the lifespan, with different types of stress being more impactful
based on the individual’s perception of it at that given point in time (Macht & Reagan, 2018).
For adolescence, stress induced by social interactions/situations is the most salient type of stress
that they experience as a key desire during this developmental period is to fit in (Johnson et al.,
2021). That said, the lack of abundant changes in involuntary stress response may be indicative
of the lack of efficacy of the program in specifically targeting this area.
Association Between Gender and Intervention Outcomes
Interest in self-compassion has heightened since the release of Neff’s (2003a; 2003b)
seminal articles on the construct to counteract the reliance on self-esteem in psychological
research particularly with adolescents and young adults. While research has shown that selfcompassion serves as a protective factor against psychological distress and promotes resiliency
during adolescence (Bluth et al., 2016a; Bluth et al., 2016c; Bluth & Blanton, 2014; Edwards et
al., 2014; Marsh et al.,2018; Zeller et al., 2015), additional research is needed to decipher the
potential moderating impact of gender at this stage of development as males and females differ
in key areas of adolescent functioning (Perry & Pauletti, 2011) and have different developmental
trajectories that may influence the effect of self-compassion (Bluth et a., 2017). Extant research
on gender differences in adults suggests that adult females have lower levels of self-compassion
in comparison to adult males (Yarnell et al., 2015) which is consistent with the results found in
the present study. As research on gender differences in self-compassion during adolescence is
still emerging and somewhat inconsistent (Bluth & Blanton, 2015; Muris et al., 2016), the results
of the present study add to the literature base showing that adolescent females may benefit from
mindfulness-based programming over and above males in terms of enhancing self-compassion.
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An interesting finding in the literature that is worth noting here is that research posits that
females, regardless of age, may be higher in the uncompassionate facets of self-compassion (i.e.,
self-judgment, isolation, and over-identification) in comparison to males due to differences in
gender socialization and role orientation, and that could be why the differences that have been
found in this area exist (Yarnell et al., 2015; Yarnell et al., 2019). From a developmental
standpoint, males are likely to be more resistant to self-compassion practices during the
adolescent period given a potentially stronger adherence to traditional masculine gender roles as
the inclination to be more nurturing does not emerge until they are older – thus delaying their
ability to be receptive to self-compassion practices or to be more self-compassionate in general
(Yarnell et al., 2015). Furthermore, a larger difference in self-compassion between males and
females has been found in more ethnically diverse samples (Yarnell et al., 2015) which also
aligns with the results of the present study. Further research is needed to continue exploring the
association between gender, self-compassion, and mindfulness training in adolescence.
In the present study gender was not found to be a significant, determining factor in
changes in long-term self-regulation. As stated in the results, both genders experienced inverse,
nonsignificant changes in long-term self-regulation with adolescent males decreasing and
adolescent females increasing. Given that gender differences in self-regulation are noticeable
from early childhood, with girls seemingly having better self-regulatory abilities than boys
across contexts (Gomez-Baya et al., 2020; Raffaelli et al., 2005), the potential trend for
adolescent females to experience gains could be based on the fact that females have a greater
likelihood of engaging in mindfulness-based activities outside of in-school/intervention
instruction time (Bluth et al., 2017; Galla, 2017). Additionally, adolescent females are more
likely to respond to these types of activities given their similarities to emotion regulation
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strategies that are more normalized for them to engage in (Galla, 2017). The lack of significant
findings may be due to the challenges mentioned above with why no overall movement was seen
with this construct. Perhaps extended participation in the program may have led to greater
differences.
Significant gender differences were also not found in involuntary stress responses. The
lack of findings here aligns with the lack of significant moderating effects of gender in
involuntary stress responses in a similar 12-week mindfulness-based yoga program specifically
developed for urban youth (Feagans Gould et al., 2012). Much like in that study, the lack of
gender-based differences in the present study could be an indication that the Inner Strength Teen
Program is universally applicable, and that gender does not matter in this context. Furthermore,
previous research has found that involuntary responses to peer related stress mediated the
relationship between perceived stress and different psychopathological symptoms for both preadolescent males and females (Sontag & Graber, 2010). This suggests that gender may not play a
significant role in how one engages in involuntary responses to stress. More research is needed to
explore this in the context of mindfulness-based programming.
Association Between Grade Level and Intervention Outcomes
Contrary to the significant changes found in self-compassion when exploring its
association with gender, significant changes were not found when investigating its relationship to
grade level. The paucity of differences here are not in line with other studies that have looked at
this relationship as they have found that older adolescents, particularly females, tend to be lower
in self-compassion in comparison to younger adolescents of both genders (Bluth & Blanton,
2015; Bluth et al., 2017a). A key factor that may be playing a role here is that previous studies
tended to compare adolescents in middle school to those in high school to assess grade level
differences (Bluth & Blanton, 2015; Bluth et al., 2017a; Muris et al., 2016), whereas all of the
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participants in the present study were in high school. In a previous study where adolescents in
high school (Mage =15.2) were compared to emerging adults in college (Mage=21.1), no
differences in self-compassion were found between the two (Neff & McGehee, 2010). This
suggests that there may be a cut-off point in terms of level of self-compassion during the late
adolescent/emerging adulthood developmental period.
Significant differences were found in long-term self-regulation between the ninth-grade
students and eleventh and twelfth grade students. Ninth grade participants experienced a
significant increase in their level of long-term self-regulation in comparison to the
upperclassmen who did not change. As previously mentioned, the lack of significant change in
long-term self-regulation for the eleventh and twelfth grade students could be an indication that
the program was beneficial in maintaining these skills for this age group (Razza et al., 2021).
This finding suggests that engaging in mindfulness-based programming may be more beneficial
for younger students when it comes to enhancing long-term self-regulation and serves as a buffer
in preventing loss for older students. As intentional self-regulatory skills have been found to be
more malleable around this age (Gestsdottir & Lerner, 2008), the finding from the present study
provides support for mindfulness-based programming as a mechanism to initiate change with
younger adolescents from urban environments. Perhaps looking at a different facet of selfregulation utilizing a measure such as the Selection, Optimization, and Compensation (SOC)
questionnaire, which has been used to assess social self-regulation (Geldhof et al., 2012; Geldhof
et al., 2015), may be more appropriate for the older students given the developmental importance
of social relationships.
Ninth grade students also experienced significant decreases in emotional arousal,
involuntary action, and total overall engagement in comparison to upperclassmen who
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experienced an increase in their levels of involuntary action and no change in their emotional
arousal or total engagement. As both stress and engagement in maladaptive coping responses
increases as adolescents age (Hampel & Petermann, 2006), it may be possible that ninth grade
students were more receptive to the tools provided by the Inner Strength Teen Program in terms
of managing their stress. Between middle childhood and early adolescence, individuals develop
increases in their coping flexibility and have acquired more discernment in applying their efforts
and strategies to cope with stress (Zimmer-Gembeck & Skinner, 2011). Thus, ninth grade
students have an increased likelihood of actively adding the techniques taught in the intervention
program to their repertoire. On the other hand, upperclassmen, who started out at Time 1 higher
in every subcomponent of the involuntary engagement scale except for involuntary action, may
have been under too much stress for the program to truly have an impact on their stress
management and coping.
Association Between Temperament and Intervention Outcomes
A goal of this study was to further explore the potential link between temperament and
mindfulness-based programming. Specifically, this study sought to investigate the connection
between one’s level of extraversion/surgency, which encompasses one’s need for high-intensity
activities and having a positive affect, in relation to their participation in a mindfulness program
and how it may impact changes in their self-compassion, self-regulation, and stress. Total
extraversion/surgency was not associated with changes in any of the key outcome variables. It is
suspected that the primary cause of the lack of significant findings is due to the small number of
participants that were able to provide this information. Still in yet, this writer chose to go a step
further and look at the subcomponents of the extraversion/surgency scale to see if there may
have been a specific facet of the construct that could potentially be linked to the outcome
variables. High-intensity pleasure was the only subcomponent that significantly predicted change
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in any of the outcome variables. It was found to be significantly associated with change in selfcompassion and marginally associated with change in long-term self-regulation. The connection
between high-intensity pleasure and self-compassion, though at first may seem surprising as the
items that measure the former are concerned with seeking situations involving intense visual and
auditory stimulation, they are uniquely related (Neff et al., 2007; Pyszkowska, 2020). The open,
nonjudgmental view one has towards themself tends to extend to the world around them as well,
giving them an increased zest for life and all the experiences it has to offer (Neff et al., 2007).
Thus, it is surprising that participants were slightly lower in their self-compassion at Time 2.
The potential link between high-intensity pleasure and long-term self-regulation is conceptually
clearer as the latter involves modulating one’s behavior in response to their external
environment. As adolescents are more prone to engaging in sensation-seeking and/or risk taking,
which are proximal to high-intensity pleasurable actions, being able to regulate in those
situations is important (Steinberg, 2008). Additional research is needed to explore the connection
between high-intensity pleasure and both self-compassion and long-term self-regulation.
Limitations
Although this present study provides insight on individual factors that program
developers may focus on as they are creating and assessing their mindfulness-based interventions
for adolescents, there are several notable methodological limitations.
The first is that this was an intervention study using a non-experimental design. Due to
its non-experimental design, the study is principally observational, and it is not plausible to make
any kind of causal inferences that the differences found were primarily due to participation in the
intervention alone (Thompson & Panacek, 2007). That said, it is important to note that other
mindfulness-based non-experimentally designed studies have found promising results noting the
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benefits of mindfulness-based programming with the adolescent and young adult populations
(Felver et al., 2018; Galla, 2016). Still in yet, randomized-controlled studies, with
intervention/experimental and control groups, are preferred when it comes to intervention
research as they allow for a clearer depiction of true intervention effects (Hariton & Locascio,
2018; Marsden & Torgerson, 2012). Having commensurate control groups for the grade levels at
each of the schools would have allowed for a stronger assessment of changes across variables
over time.
Another related methodological limitation is the unequal distribution of participants
within each grade level. Though the overall sample was sizeable, the amount of eleventh and
twelfth grade participants (n = 1,493) was more than 4 times the amount of ninth grade
participants (n = 316). If this were a case of an experimental versus control group, randomizeddesigned, study where the disparity in group sizes were caused by chance it would not matter as
much as it is not necessary to have equally sized groups to show significant, statistical power
(Schulz & Grimes, 2002). The discrepancy present in this study, however, was not simply due to
chance so future studies should aim to recruit as many participants across groups as possible in
order to avoid this issue. In addition to the issues with the unequal group sizes across grade
levels, another concern pertaining to the participants is the lack of students that identify as nonbinary with respect to their gender. As gender and sexual identity are historically looked at as
binary categories, the exclusion of adolescents that identify as non-binary is a prevalent issue in
research pertaining to adolescent health and well-being (Frohard‐Dourlent et al., 2017; Johnson
et al., 2020). As these adolescents often endure sexual and gender minority stress in addition to
other types of stress that they may face, more so if they also identify as belonging to an ethnic
minority group, (Gartner & Sterzing, 2018; Johnson et al., 2020; Munro et al., 2019),
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understanding how they respond to a mindfulness-based intervention could lead to an additional
avenue of support.
The lack of fidelity measures is another limitation present in this study. When it comes to
intervention research and program evaluation, it is paramount that interventions are implemented
accurately and consistently so that all participants are receiving the same the treatment (Nelson et
al., 2012; Smith et al., 2007). Without fidelity measures, it can be very easy to raise questions
about program quality and on whether every participant received the program in the way that it
was intended (Nelson et al., 2012; Smith et al., 2007). The same can be said for the training and
support that each facilitator implanting the intervention receives (Nelson et al., 2012). Check-in
calls between the intervention developer and facilitators took place throughout this present
evaluation project, but without more formal fidelity measures (Nelson et al., 2012), the risk of
bias and inaccurate reporting was present. It would have been helpful to know from facilitators
more specifics on intervention implementation – for instance, how much of the lessons were they
able to complete and if not completed, what got in the way. To that end, obtaining data from
participants on their level of engagement and participation in the program would have been
helpful as well.
Lack of fidelity measures is an issue that is prevalent in school-based intervention
research (Barnett et al., 2013), but researchers and practitioners are beginning to be more
intentional about assessing fidelity as awareness of the issue is increasing and more accurate
ways to complete such assessments are emerging (Barnett et al., 2013; Nelson, 2013; Smith et
al., 2007). These include the rating of direct observations, analyzing video/audio recordings,
surveying facilitators directly and/or having them keep a journal or portfolio to document the
process (Barnett et al., 2013; Horner et al., 2006; Schultes et al., 2015; Smith et al., 2007); there
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is also the option to follow a five-step model for systematic fidelity assessment outlined by
Nelson and colleagues (2013). With the burgeoning of school-based mindfulness and yoga
programs, adhering to program implementation and assessing fidelity to show program efficacy
will continue to be of utmost importance (Emmerson et al., 2019; Feagans Gould et al., 2016).
Crane and Hecht (2018) highlight fidelity assessment tools that are specific to mindfulness-based
interventions and may be another fruitful option to consider.
An additional limitation is the reliance on self-report measures to assess intervention
efficacy. Though there are advantages to using self-report measures like being able to obtain
significant amounts of data in a cost-effective and quick manner, there are notable disadvantages
(Demetriou et al., 2015). Some of these disadvantages include the social desirability bias, where
participants will respond in the way that they think is most sociably acceptable rather than
responding honestly, a lack of flexibility in the responses available for participants to select from,
and issues like the response bias, where participants select certain responses regardless of the
question being asked, that may affect both reliability and validity of the survey questions
(Demetriou et al., 2015). The use of self-report measures is also a particular hindrance when it
comes to mindfulness-based research (Bergomi et al., 2013; Davidson & Kaszniak, 2015; Van
Dam et al., 2018). As it has been proclaimed that mindfulness-based interventions can impact
psychological and physiological systems, it would be prudent to have measures that could
capture that data aptly in studies with child and adolescent participants (Felver et al., 2016;
Renshaw & Cook, 2016). There are few studies out there that have assessed biometrics like
salivary cortisol, blood pressure, heart rate variability, and skin conductance in this population
but much more data is needed (Fishbein et al., 2016; Hagins et al., 2013; McKeering & Hwang,
2019). Including more informants like classroom teachers, parents/caregivers, or independent
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observers as well as obtaining more objective data on students like grades, discipline referrals,
referrals for mental health services, and attendance – which is missing from the present study –
will bolster the efficacy of mindfulness-based programming in schools (Carsley et al., 2018;
Eklund et al., 2017; Felver et al., 2016; Goodman et al., 2017). A tangential limitation to the use
of self-report measures is the potential for practice effects where participants might simply
respond more favorably as a result of being familiar with survey questions or the testing
environment rather than changes being due to genuine growth in the areas being measured by the
questions (Lo et al., 2012).
A final limitation of this study also pertains to the measures that were used. The first is
regarding the Extraversion/Surgency subscale of the Adult Temperament Questionnaire. There
was minimal interaction between the scores and the outcome variables. This may have been due
to the small number of participants that completed it. It could have also been that the aspects of
temperament captured with the scale do not interact with outcome variables in this context.
Perhaps, more importantly, this measure may not have been the appropriate choice to use the
population in the present study. To this writer’s knowledge, no other studies have used this scale
with adolescents. That said, greater interaction might have been seen with a different measure
such as the Early Adolescent Temperament Questionnaire-Revised (EATQ-R) (Capaldi &
Rothbart, 1992) which has scales similar to the adult version and has been used with the age
group of the participants in the present study. Another option is the Junior Temperament and
Character Inventory (Luby et al., 1999). The lack of movement in the long-term self-regulation
subscale of the Adolescent Self-Regulatory Inventory also suggests that a different measure may
have been more applicable to use with the present study. Likewise, as stated above, the lack of
movement could be an indication that the intervention did not have a strong impact on the

81
aspects of long-term self-regulation assessed here. More time in the intervention could have been
needed in order to see a significant impact in this area.
A notable drawback is the lack of measurement of the construct of mindfulness itself.
Without such information it is difficult to have an idea of where participants were prior to and
after completing the intervention. In other words, it is not possible to know whether the
mindfulness-based intervention evaluated in this study had any impact on participant
mindfulness. To date, there are seven commonly used self-report measures that assess
mindfulness as a trait in children and adolescents such as the Mindful Attention Awareness Scale
for Children (MAAS-C) and the Mindful Thinking and Action Scale for Adolescents (MTASA)
(Goodman et al., 2017), each with their own sets of strengths and limitations. In addition to
seeing potential changes overtime in trait mindfulness, having data from one of these measures
would allow for a deeper exploration of the connection between mindfulness and the outcome
variables explored in this study.
Implications and Recommendations for Future Research
With the likelihood of mindfulness-based school interventions continuing to proliferate
high, it is important to consider how and for whom they work best. This is particularly important
for ethnically diverse adolescents from urban environments facing a variety of stressors with
minimal access to adequate mental health resources (Feagans Gould et al., 2012; Fung et al.,
2019; Rawlett & Scrandis, 2015). The results of the present study indicate that there are factors
at the individual level that may impact the effectiveness of such interventions with this
population. For instance, it appears to be beneficial to create or emphasize practices that build
self-compassion for adolescent females. Previous studies have shown that both adolescent and
adult females lack self-compassion and are seemingly more responsive to mindfulness-based
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programming (Bluth et a., 2017; Carsley et al., 2018; Kang et al., 2018; Yarnell et al., 2015). The
present study indicates that this may also apply specifically to adolescent females from urban
environments. Replicating this study with a control group would allow for a stronger argument to
be made regarding both adolescent females in this population being low in self-compassion and
that the Inner Strength Teen Program can effectively bolster their self-compassion.
The present study also contributes to the body of work on mindfulness-based
interventions in the schools in that it highlights grade level differences that school administrators
may want to consider when deciding which interventions or programs to introduce to their
students. While the results of the present study show that all participants experienced changes in
their self-compassion, rumination, and involuntary action, differences emerged in how the ninthgrade students responded to the program in comparison to the eleventh and twelfth grade
students. Ninth-grade students appeared to experience greater, significant changes in their longterm self-regulation and in some of their involuntary stress responses. This finding suggests that
it may be more impactful to introduce the Inner Strength Teen Program beginning at this grade
level. Future studies should include a larger sample of ninth-grade students to delve into these
findings and see if these results hold. Additionally, conducting longitudinal studies, tracking
student participation from their first year in the intervention would provide additional
information on the impact of participating in multiple rounds of the program. To date, one study
has been conducted that evaluated the efficacy of participating in two rounds of the Inner
Strength Teen Program and found that while both first-time participants and those in their second
round of the program experienced growth in their self-compassion, the effect was greater for
those in their first round (Razza et al., 2021). This indicates that something may be happening
between those two years which could be impacting the outcomes for those in the next grade up.
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There is also a clear need for additional research on dosage as it is important to understand how
much access to an intervention is needed to see change and when and if too much of a
presumably effective program can become detrimental (Feagans Gould et al., 2014; Greenberg &
Harris, 2012).
As the present study revealed minimal links between extraversion/surgency and
intervention outcomes, continuing to explore how this personality trait and others may play a
role – if at all – in mindfulness-based school interventions could provide additional information
on individual characteristics that impact intervention outcomes. Recent research with
undergraduate students found that one’s personality may impact their preference for actively
engaging in one mindfulness-based technique over the other (Tang & Braver, 2020b). As
mentioned in the present study’s limitations, using the appropriate temperament or personality
measure with the adolescent population may show greater differences. Gaining insight into how
individual disparities across a variety of constructs like emotion regulation and cognitive
functioning impact mindfulness-based programming will allow intervention developers and
researchers to create more fine-tuned approaches (Tang & Braver, 2020a). Exploring individual
differences in temperament in future studies in mindfulness-based school interventions with
adolescents from urban environments may allow for greater impact.
Considering individual factors such as gender, grade level, and temperament and having
such a fine-tuned approach to intervention development will likely boost its impact in improving
participant well-being thus showing administrators that implementing it was worth it. Several
issues may arise when attempting to implement mindfulness-based programs in schools
(Emerson et al., 2019), so showing that they do indeed benefit students is necessary. More
importantly, if the students who are participating in these interventions and programs are feeling
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the benefits and their classroom teachers are seeing the differences, there will likely be increased
interest and acceptability. One way to assess acceptability, which was not done in the present
study, is to utilize qualitative approaches to assessment such as focus groups and interviews.
Previous studies on mindfulness-based school interventions that have included either qualitive
methods alone or were mixed-methods have shown that participants and their teachers were
generally accepting of the intervention that they participated in and found it to be helpful
(Dariotis et al., 2016; Dariotis et al., 2017; Sapthiang et al., 2019; Schussler et al., 2021; Zenner
et al., 2014). Future studies should aim to collect qualitative data as hearing directly from the
participants what they think about the programs will yield valuable information that is not
captured on a self-report measure. To that end, the present study highlights the need for fidelity
measures when conducting program evaluation as they provide clarity when attempting to
determine who benefits from programming most as it is critical to ensuring that programs are
delivered in the manner intended (facilitator behavior) and that students are adhering to the
program (participant behavior) (Emerson et al., 2019; Smith et al., 2007).
The program in the present study was implemented with facilitators from outside of the
school which provides another avenue for future studies to address. Discerning whether there are
benefits to bringing in outside facilitators versus training classroom teachers in mindfulnessbased school interventions will provide key information regarding program implementation and
efficacy. Most of the existing literature on mindfulness-based programming in schools do not
report sufficient details on interventionist preparation or any of their characteristics that may
impact intervention outcomes (Dariotis et al., 2017; Feagans Gould et al., 2016; Felver et al.,
2016). An argument has been made that by training classroom teachers to both improve their
own mindfulness and to teach their students mindfulness-based practices, the relationship
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between the two will be strengthened and both will benefit (Gouda et al., 2016; Meiklejohn et al.,
2012; Roeser et al, 2012). Furthermore, numerous studies have shown the efficacy of
mindfulness-based training in reducing teacher burnout and improving their emotional
regulation, stress management, and overall well-being (Emerson et al., 2017; Flook et a., 2013;
Harris et al., 2016; Roeser et al., 2012; Roeser et al., 2013; Schussler et al., 2016). Program
sustainability is also increased when mindfulness-based programs are integrated into the school
by way of teacher mindfulness and ongoing professional development (Langer et al., 2019;
Lawlor, 2014). Classroom teachers in the present study were primarily observers and did not
engage in the programming to this writer’s knowledge. Prospective studies should attempt to
gather detailed information on intervention facilitators. It may also be a fruitful endeavor to have
classroom teachers undergo training to facilitate the intervention to assess its impact on
outcomes.
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